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Tins  subdivision  of  the  work  is  in  fact  a  second 
edition  of  the  treatise  on  albuminuria  which  has  been 
long  out  of  print.  Important  questions  which  have 
arisen  since  the  first  issue  have  been  dealt  with  in  the 
light  of  accumulating  experience  and  many  illustra- 
tions have  been  added.  The  leading  views  formerly 
expressed  remain  unaltered.  On  a  point  of  nomen- 
clature the  Author  has  gladly  deferred  to  the  judg- 
ment of  others,  and  at  the  bidding  of  the  Pathological 
Society  has  substituted  the  term  Lardaceous  for  Depu- 
rative.  The  suppurative  origin  of  the  disorder  is, 
indeed,  so  evident,  and  now  so  widely  admitted,  that 
the  assertion  which  the  name  was  intended  to  convey 
is  superfluous.  Improved  microscopic  methods  have 
carried  into  further  detail  the  law  that  renal  granulation 
is  but  the  superficial  expression  of  intertubal  disease, 
and  shown  the  rule  to  apply  even  to  those  cases  where 
granular  contraction  has  ensued  upon  acute  inflamma- 
tion. These  instances,  forming  a  small  but  well-marked 
family,  once  magnified  into  the  general  instead  of  the 
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exceptional  origin  of  the  granular  kidney,  received,  in 
the  earlier  edition  which  has  been  referred  to,  too  little 
recognition.  Their  minute  anatomy,  however,  serves 
but  to  enforce  the  distinctions  which  were  urged  as 
essential.  When  the  kidney  of  tubal  inflammation 
becomes  granular  it  is  because  the  inflammation  has 
become  intertubal. 

This  volume  is  presented  in  two  shapes :  it  is  the 
second  instalment  of  the  work  of  which  the  first  under 
the  title  of  Diabetes  is  already  before  the  profession ; 
while  for  those  w^hose  interest  is  directed  especially  to 
albuminuria  it  is  issued  as  a  second  edition  of  the 
book  devoted  solely  to  that  subject. 

The  third  and  last  part  is  far  advanced  and  will 
shortly  be  printed. 

3  Chesterfielti  Street,  Matfaib: 
Jauuarij  1877- 
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ALBUMINUEIA. 


CHAPTER  I. 

INTRODUCTORY. 

The  object  of  this  treatise  is  to  describe  those  diseases 
which  are  made  known  during-  life  by  the  presence  of  Al- 
bumen in  the  urine.  These  have  been  classed  together 
under  the  general  term  '  Bright's  Disease,'  or  more  re- 
cently as  Albuminuria.  Since  the  publication  of  '  The 
Medical  Eeports' — the  work  in  which  Dr.  Bright  first 
described  the  conditions  of  kidney  associated  with  his 
name — pathologists  have  been  busy  in  building  upon 
the  foundation  he  laid. 

With  the  improved  means  of  research  which  the  micro- 
scope has  given  us,  and  with  a  rapidly  advancing  know- 
ledge of  animal  chemistry,  many  refinements  have  been 
added  to  the  great  discovery  of  Bright. 

Many  and  various  subdivisions  have  heen  made  of  the  Classifica- 
conditions  which  give  rise  to  dropsy  and  albuminuria.  It 
would  be  a  weary  and  unprofitable  task  to  follow  patholo- 
gists into  details  of  classification,  frequently  of  a  highly 
imaginative  character,  with  which  this  jjart  of  medical 
literature  is  burdened.  But,  while  avoiding  fanciful  dis- 
tinctions, it  will  be  seen  that  there  are  several  disorders, 
different  from  each  other  in  their  cause,  their  symptoms, 
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Structure 
of  kidney. 

Tubes, 


Fibrous 
tissue, 


and  blood- 
vessels. 


and  their  morbid  auatumy,  wliicli  Dr.  Briglit  associated 
with  albuminous  urine. 

It  is  the  object  of  the  present  vohime  to  remove  some 
of  the  obscurity  and  confusion  in  which  the  subject  has 
been  involved,  by  establishing  such  demarcations  as  are 
sug-g-ested  by  morbid  anatomy,  and  warranted  by  clinical 
observation. 

For  the  purposes  of  the  physician  the  kidney  may  be 
divided  into  three  parts.  It  consists,  first,  of  a  compli- 
cation of  tubes,  which,  with  the  malpighian  bodies  in  con- 
nection with  them,  are  the  sources  of  its  secretion,  and 
are  the  essential  elements  of  the  gland.  Secondly,  these 
structures  are  bound  together  by  a  delicate  web  of  s]3arsely 
nucleated  fibrous  tissue,  which,  in  a  section  prepared  so  as 
to  show  it,  has  the  appearance  of  a  fine  uniform  network. 
This  pervades  the  entire  bulk  of  the  organ  surrounding 
and  supporting  every  tube  and  each  malpighian  body. 
Thirdly,  the  gland  is  abundantly  supplied  with  blood-ves- 
sels, which  lie  with  the  fibrous  tissue  between  the  tubes. 
Some  blood-vessels,  indeed,  of  the  smallest  size,  enter  into 
the  construction  of  the  malpighian  bodies  ;  but  with  this 
exception  the  blood-vessels,  like  the  fibrous  tissue,  are 
intertubal  structures.  It  is  unnecessary  to  describe  with 
minuteness  a  structure  which  will  be  familiar  to  every  per- 
son who  is  acquainted  with  the  rudiments  of  physiological 
anatomy.  It  is  only  needful  to  insist  upon  the  triple 
constitution  of  the  organ  by  means  of  tubes,  fibrous  tissue, 
and  blood-vessels. 


Post-mortem  State  of  the   Healthy  Kidney. 


Since  much  of  what  is  advanced  in  the  ensuing  pages 
is  based  upon  alterations  found  after  death  in  one  or  other 
of  these  components  of  the  organ,  it  is  necessary  to  ascer- 
tain first  of  all  what  is  its  normal  condition.  It  is  neces- 
sary to  know  what  appearances  are  presented  by  the  tubes, 
the   intertubal  fibrous  tissue,  and    the   blood-vessels,    in 
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persons  wlio  liave  died  of  disorders  oilier  tluiii  renal.  It 
will  be  necessary  to  remove  from  consideration  such 
chang-es  in  the  kidney  as  are  of  post-mortem  origin;  and 
also  those  variations  which  depend  upon  conditions  which 
a]'e  common  to  the  whole  body,  and  do  not  imply  any  de- 
ficiency or  peculiarity  in  the  kidneys  themselves.  The 
neg-lect  of  such  precautions  has  been  a  fertile  source  of 
pathological  mistakes. 

No  detailed  description  will  be  needed  of  an  organ  so  Naked  eye 
often  examined  and  so  well  known.  The  capsule  of  the  ances. 
kidney  is  thin  and  translucent,  and  holds  very  loosely  to 
the  smooth  surface  beneath.  Upon  this  surface  are  no 
vessels  large  enough  to  be  singly  visible ;  but  it  is  uni- 
formly covered  with  a  fine  network,  the  meshes  of  which 
are  just  evident  without  a  glass,  and  of  which  each  thread 
consists,  not  of  a  single  vessel,  as  might  be  supposed,  but 
of  a  multitude  of  capillaries.  On  section  the  well-known 
brown  substance  of  the  cortex  separates  the  cones,  and 
forms  a  barrier  ordinarily  about  a  quarter  of  an  inch  in 
width,  between  their  bases  and  the  capsule.  The  appear- 
ance is  liable  to  much  variation  within  the  limits  of  health, 
consequent  upon  the  differences  in  the  amount  of  blood 
contained  ;  and  a  delusive  appearance  of  congestion  often 
rises  from  staining  of  the  tissues  by  blood  which  is  un- 
naturally fluid,  as  the  consequence  of  febrile  disease, 
or  sudden  death. 

The  ordinary  appearances  of  the  several  renal  struc-  Under  the 
tures,  as  seen  with  the  microscope,  must  be  taken  into 
consideration.  With  regard  to  the  tubes  and  epitlielium 
in  particular  it  will  be  needful  to  be  explicit,  in  conse- 
quence of  the  undue  prominence  which  changes  in  the 
epithelial  cells  have  obtained.  These  cells  are  sometimes 
charged  with  oil  globules — a  change  at  one  time  looked 
upon  as  the  root  of  all  evil.  They  have  been  variously 
described  as  '  granular,'  '  opaque,'  '  crumbling,'  '  disin- 
tegrated,' 'nebular,'  'degenerate,'  &c.  It  will  be  shown 
that  each  of  these  conditions  may  be  present  independently 
of  renal  disease. 

E  2 


micro- 
scope. 
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Examina- 
tion of  68 
healthy 
kidneys. 


With  a  view  of  ascertaining  wliat  variations  of  the 
renal  tubes  and  their  contents  may  be  consistent  with 
health,  and  what  must  be  held  to  indicate  a  diseased 
action,  I  examined  with  the  microscope  the  cortex  of  the 
kidney  in  100  consecutive  subjects,  in  the  post-mortem 
room  at  St.  George's  Hospital.  The  kidneys  in  68  cases 
had  the  appearance  of  health,  and  had  belonged  to 
persons  in  whom  there  had  been  no  symptom  of  renal 
disease.  In  32,  either  in  the  appearance  of  the  organ 
or  the  history  of  the  case,  there  was  some  evideiice  or 
likelihood  of  renal  change.  It  must  be  stated  that  the 
microscopic  examination  in  all  these  cases  was  made 
as  soon  after  death  as  the  laws  of  the  hosi^ital  per- 
mitted. 

In  the  68  healthy  kidneys  there  were  three  in  which  the 
tubes  were  not  made  out.  The  following  table  shows  their 
condition  in  the  remaining  65.  Many  kidneys  afforded 
tubes  in  several  different  states. 


Table  shoiving  the  State  of  tlie  Convoluted  Tubes  in  65  Healthy 

Kidneys. 


Condition  of  Tubes. 

Cavity  distinct,  epithelium  in  place        .         .         .         . 

Uniformly  filled   with    epithelium,   cells   distinguished 
either  by  nucleus  or  outline        .... 

Uniformly  filled  with  amorphous  granular  matter  . 
Empty,  or  containing  only  a  few  scattered  cells 
Containing  fibrinous  matter  ..... 

Filled  with  oil  globules  ..... 

Containing  oil  globules  mixed  with  other  contents 
Tubes  distended     ....... 

Excess  of  fibrous  tissue  in  cortex  .... 

Partial  colour  from  solution  of  iodine     . 


No.  of 

cases  in 

which 

present. 

No.  of 

cases  in 

which  oil 

globules 

\\ere 

found. 

9 

1 

44 

3 

13 

1 

10 

1 

3 

1 

3 

3 

7 

7 

6 

3 

0 

. 

In  the  68  cases  the  state  of  the  cortical  epithelium  was 


the  following  : — 
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State  of  Epithelium  in  68  Healthy  Kidneys. 


Typical  cells  found  in  .... 

Grimiiliir  contents,  but  nucleus  visible 
Granular  contents,  nucleus  hidden 
Opaque,  so  as  to  hide  nucleus,  but  not  granular 
Oil  globules  in  cells- .         .... 

Coloured  with  bile      ...... 

Yellow  or  brown  colour  (blood-stained) 

Small  and  irregular  in  shape       .         .         .         , 


29 
31 
14 

1 
25 

1 
12 

1 


cal/  it  is 


When  epitlielial  cells  are  described  as  *  typi 
meant  that  the  cell  is  natural  in  size  and  shape,  the  out- 
line and  the  nucleus  well  defined,  and  the  contents  uniform, 
transparent  and  colourless. 

From  these  details  it  would  seem  to  be  rare  to  find  Variations 
either  tubes  or  epithelium  in  the  state  which  is  generally  dent  of 
looked  upon  as  normal.     The  convoluted  tube  in  its  ideal  ^'^"''^  ^'•*' 

.  .  .  .  ease. 

perfection  displays  a  regular  arrangement  of  epithelial  cells 
around  a  central  cavity.  The  cells  themselves  are  smooth 
and  translucent,  with  a.  nucleus  clearly  visible  through  a 
transparent  envelope.  Such  tubes  and  cells  are  but  seldom 
exposed  to  view  in  the  human  subject.  The  disguising 
power  of  death  is  quickly  shown  upon  their  delicate 
structure. 

The  cells  rapidly  become  granular.     They  crumble  and  Cells  gran- 
disintegrate,  the   outer  portion  breaking  away  from  the  !'';"^' '^'' '''■'''■ 

"  '  »•  &  J  integrated. 

nucleus.     They  separate  from  the    basement    membrane 

of  the    tube,   and  fill  the  cavity  with    uniform  packing, 

in  which  the  outlines  of  cells  and  nuclei  may  be  recogni-  Tubes  ob- 

sable,  or  may  have  altogether  disappeared  in  a  granular  ^tructed. 

dehris. 

Beside  such  alterations  in  texture,  the  cells  often  derive  Cells 
a  yellowish-brown  tint  from  an  unnaturally  fluid  state  of  |',"^^|  ^ 
blood.     In  the  twelve  cases  in  which  this  discolouration  of 
the  epithelium  was  found  the  blood  was  thus  altered  in 
nine.     Blood  in  this  state  stains  not  only  the  surfa.ces  in 
contact  with  it,  but  the  epithelial  cells  all  over  the  body. 
It  is  difficult  to  say  whether  the  action  takes  place  after 
death  or  before. 


238  ALBUMINUEIA.  Chap.  I. 

Or  Lile.  The  renal  epitlielium  sometimes  receives  a  brii^lit  yel- 

low colour  from  bile ;  tliis  may  occur  wlienever  from  any 
cause  jaundice  is  present.  Some  cells  are  usually  intensely 
affected,  while  others  completely  escape.  This  change,  of 
course,  takes  place  during  life,  and  is  xhe  result  of  a  vica- 
rious secretion  on  the  part  of  the  kidney. 
latty  Next  to  a  loss  of  smoothness  and  transparency,  a  ds- 

ceu"  nV"  Posi^^  ^^  oil  between  the  cell  wall  and  the  nucleus  is  the 
proof  of  most  frequent  change  to  which  the  renal  epithelium  is 
disease,  liable.  It  is  in  all  cases  the  result  of  vital  change,  not  the 
effect  of  decomposition  after  death.  After  the  fatal  ter- 
mination of  chronic  disease  oil  is  very  often  present  in  the 
renal  epithelium,  particularly  when  the  disorder  has  been 
tuberculous.  After  acute  disease  the  rule  is  to  find  the 
cells  free  from  oil.  In  thirty-eight  cases  in  which  death 
had  been  caused  by  acute  disease  or  accident,  the  renal  epi- 
thelium was  found  to  be  fatty  in  nine.  In  thirty  cases  of 
chronic  disease  the  same  change  was  present  in  sixteen. 
Amonof  the  cases  of  chronic  disease  there  were  fifteen  in 
which  the  affection  was  tubercular ;  of  these  the  epithe- 
lium was  fatty  in  ten. 

The  renal  epithelium,  like  the  epithelium  of  other 
organs,  appropriates  or  parts  with  oil  in  obedience  to 
influences  which  act  upon  the  general  structure  of  the 
body.  The  amount  of  oil  contained  in  the  cells  of  the 
liver  varies  with  digestion,  as  well  as  with  the  changing 
l^hases  of  disease.  After  long  illness  the  epithelial  cells 
all  over  the  body  are  sometimes  found  to  contain  visible 
oil  globules.  If  the  disorder  had  been  such  as  to  allow  of 
recovery,  there  can  be  little  doubt  that  the  cells  would 
have  reverted  to  their  former  state.  Within  certain 
limits,  oil  globules  appear  to  be  very  transitory  tenants 
of  the  epithelial  cells,  depending  for  their  deposit  or 
removal  upon  the  changing  composition  of  the  blood. 
The  presence  of  oil  in  the  renal  cells,  even  to  a  large 
amount,  does  not  necessarily  interfere  with  the  action  of 
the  gland. 

But   the   change  may  arise   in   other  circumstances. 
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There  ma}^  be  an  especial  and  local  cause  to  determine  Though 

Pi. 

tlie  deposit  of  oil  in  any  particular  tissue.  The  lung,  the  aj^godated 
brain,  the  kidney,  or  a  portion  of  muscular  fibre,  may  be-  ^^ith  it. 
come  charged  with  oil  globules,  in  consequence  of  a  morbid 
action  limited  to  the  part  itself.  Extreme  fatty  change 
is  often  found  in  the  superficial  fibres  of  the  heart, 
under  the  influence  of  pericarditis,  while  the  deeper  fibres 
escape. 

When  renal  dropsy  is  brought  on  by  cold,  that  is  when 
a  state  of  tubal  inflammation  has  been  set  up  in  the  organ 
by  that  cause,  it  is  usual  to  find  the  epithelium  loaded  with 
oil.  The  fatty  change  is  the  result  of  the  local  disturbance. 
Thas  it  appears  that  a  deposition  of  oil  in  the  renal  epi- 
thelium may  coexist  with  renal  disease,  as  well  as  with  an 
efiicient  state  of  kidney.  The  alteration  may  be  produced 
by  an  inflammatory  action  in  the  gland  itself,  and  will 
then  occur  in  conjunction  with  other  structural  changes, 
and  with  impaired  function.  It  may  also  take  place 
in  the  kidney  in  common  with  other  organs,  in  conformity 
with  a  general  state  of  system,  unaccompanied  bj'- 
any  other  alteration  of  structure,  or  by  any  sign  of  renal 
disease. 

So  far,  then,  it  has  been  shown  that,  without  any  dis-  Epithe- 
turbance  in  the  function  of  the  kidney,  there  is  a  great  ^^^^  ^^ 
variety  in  the  appearance  of  the  tubes  after  death,  and  in 
the  state  of  the  epithelium.  The  cells  may  be  opaque, 
cloudy,  granular,  fatty,  variously  coloured, '  crumbling,'  or 
broken  up,  until  nothing  can  be  recognised  but  their 
nuclei.  There  is  almost  as  great  a  variety  in  the  appear- 
ances which  the  tubes  may  present,  though  there  may 
have  been  no  renal  disorder.  If,  however,  the  tubes  are 
obviously  increased  in  width,  if  they  contain  fibrinous 
matter,  or  if  they  have  lost  their  epithelial  lining-,  the 
presence  of  kidney  disease  must  be  inferred. 

Beside  the  tubes  and  the  epithelium  which  they  con- 
tain there  is  a  fibrous  or  fibro-nucleated  structure  which 
j)asses  everywhere  throughout  the  gland,  supporting,  sepa- 
rating, and  cementing  together  the  tubes,  blood-vessels,  and 


jes. 
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Inter-  malpigliiau  bodies.  About  tlie  arteries  especially  this  exists 
Ssue—  as  a  decided  investure  of  fibrous  tissue.  It  surrounds  the 
fibrous  or  malpighian  bodies,  not  in  appreciable  bulk,  but  as  a  deli- 
nucleated,  cate  and  tenuous  capsule.  Between  the  tubes  the  inter- 
stitial material  is  not  definitely  fibrous,  but  exists  rather  as  a 
translucent  and  structureless  cement  in  which  it  is  pos- 
sible to  detect  elongated  nuclei.  For  its  display  sections 
must  be  specially  prepared  and  somewhat  carefully  exam- 
ined. Logwood  staining,  which  displays  the  nuclei  to 
advantage,  shows  small  elongated  bodies  of  this  nature,  few 
and  far  apart,  in  a  delicate  translucent  web  in  the  larger 
interspaces  and  angular  junctures.  These  are  in  health  in- 
conspicuous. With  ordinary  methods  the  tubes  appear  to 
be  in  uniform  contact  with  each  other,  or  with  the  capsules 
of  the  malpighian  bodies,  and  to  abut  in  unbroken  array 
upon  the  capsule  which  covers  the  outside  of  the  gland. 
The  uninterrupted  arrangement  of  tubes  along  the  cap- 
sular edge  oT  the  section  is  an  important  evidence  of  the 
absence  of  intertubal  disease.  Plate  5,  which  represents 
a  section  which  was  tinted  with  carmine,  a  process  not  well 
adapted  for  the  display  of  nuclei,  shows  the  general  ap- 
pearance and  arrangements  of  the  tubes  in  health ;  the 
lower  woodcut  at  page  28  shows  the  interstitial  nuclei  as 
brought  into  view  by  logwood. 

In  certain  forms  of  disease,  however,  obvious  changes 
take  place  in  these  respects.  The  tubes  become  widely 
separated  from  each  other,  especially  near  the  surface  ; 
the  fibrous  tissue  around  the  arteries  and  malpighian 
bodies  becomes  conspicuous  from  its  extent,  and  ultimately 
large  tracts  of  the  organ  may  become  occupied  by  fibroid 
or  fibro-nucleated  tissue  to  the  exclusion  of  all  other 
structures.  -  In  other  circumstances  the  intertubal  over- 
growth is  more  uniformly  diffused  and  may  even  take  the 
shape  of  a  general  multiplication  of  the  interstitial  nuclei 
throughout  the  entire  organ. 
P.lood-  This  preliminary  sketch  would  not  be  complete  without 

mention    of  the   blood-vessels.      Under  ordinary  circum- 
stances these  portions  of  the  gland  are  not  easy  to  see ; 
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it  requires  tliat  they  sliould  be  injected  to  make  tliem 
distinct.  Tlie  malpigliian  bodies,  indeed,  are  conspicuous 
imder  the  microscope,  and  if  the  section  happen  to  include 
an  arterial  or  venous  trunk  of  considerable  size  it  cannot 
escape  observation  ;  but  the  vessels  of  the  sizes  between 
the  malj)ighian  capillaries  and  the  larger  divisions  are 
obscured  by  the  urinary  tubes  between  which  they  lie. 
The  vessels,  undisting-uishable  in  themselves,  are  not  made 
more  evident  by  the  action  of  any  colouring  matter,  unless 
it  be  used  as  an  injection.  If  the  section  of  a  healthy 
kidney  be  soaked  in  a  solution  of  iodine  or  indigo,  the 
colour  will  be  diffused  evenly  over  the  -whole.  Neither  of 
these  substances  will  affect  the  blood-vessels  more  than  the 
tubes  or  fibrous  tissue. 

It  will  be  seen  hereafter  that  in  a  certain  state  of 
disease  the  blood-vessels,  and  other  parts  of  the  organ  to 
a  less  degree,  are  affected  by  the  reagents  which  have  been 
mentioned,  in  a  manner  which  distinguishes  them  from 
the  structures  among  which  they  are  placed.  The  dif- 
ference depends  upon  the  presence  of  a  material  foreign 
to  the  normal  constitution  of  the  organ,  which  can 
be  recognised  by  its  peculiar  reaction  with  iodine  or 
indisfo. 

To  sum  up  the  changes  which  may  be  relied  upon  as 
evidences  of  disease,  thev  are  as  follows : — 

First. — The   tubes    may  be    variously   altered  by  the  Morbid 
accumulation  of  their  contents.     They  may  be  widened,  ^nces  hi 
perhaps  irregularly ;  they  may  contain  a  great  excess    of  the  tubes, 
epithelial  growth  ;  they  may   lose  their  epithelial  lining 
and  become  bare ;  they  may  become  filled  with  fibrinous 
matter. 

Secondly. — -The  intertubal  fibroid  tissue  may  be  in-  in  the 
creased  in  two  ways,  either  interruptedly  or  diffusely.  In  |^.^^"^^ 
the  first  case  tangible  formations  of  new  fibrous  tissue  are 
partially  distributed  through  the  gland,  chiefly  following 
tlie  arteries,  and  appearing  at  certain  points  on  the  sur- 
face determined  by  the  position  of  vessels.  The  interven- 
ing structure  I'cmains  for  a  time  unaffected,  while  Ihat  in 
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the  patli  of  the  new  growth  is  compressed  or  destroyed. 
This  change  is  declared  to  the  naked  eye  b}^  contraction 
and  superficial  granulation.  Tn  the  second  case,  that  of 
diffuse  intertubal  fibrosis,  the  change  belongs  to  the  terri- 
tory of  the  capillaries  rather  than  of  the  arteries.  It  is 
evenly  spread  everywhere  between  the  tubes,  where  it  is 
rather  to  be  appreciated  by  hypernucleation  than  by  tan- 
gible breadth  of  new  growth.  It  has  its  chief  importance 
as  a  complication  and  consequence  of  tnbal  infiammation, 
and  may  exist  without  any  inequality  of  surface. 
find  in  the  Thirdly. — There  is  a  peculiar  material,  recognized  by 

vessels  ^^^  '  amyloid '  reaction  with  iodine,  Avhich  appears,  if  we 
may  make  such  a  distinction,  to  be  rather  a  chemical  pro- 
duct than  a  vital  growth,  which  is  poured  out  not  only 
into  the  kidney  but  simultaneously  into  many  organs,  as 
the  result  of  a  certain  state  of  blood.  This  substance 
starts  from  the  blood-vessels  and  infiltrates  the  whole 
organ,  giving  it  the  appearance  described  as  waxy  or 
lardaceous.  This,  and  the  reaction  by  which  it  is  iden- 
tified, is  not  found  save  as  the  result  of  a  very  definite 
disorder,  dependent,  so  far  as  we  know,  only  upon  antece- 
dent disease. 

Classification  of  Albuminuria. 

Thus  it  appears  that  if  we  take  a  rough  division  of 
the  gland  into  the  three  structures  which  enter  into  its 
formation — the  secreting  tubes  with  their  epithelial  lin- 
ing, the  fibrous  tissue  between  them,  and  the  blood-vessels 
with  the  blood  they  contain,  we  have  three  loci  of  disease. 
Either  of  these  structures  may  be  primarily  the  seat  of 
morbid  change ;  and  the  alteration  may  remain  for  a  long 
time,  or  even  to  the  end,  confined  to  the  portion  of  the 
.organ  in  which  it  has  begun. 
Anntomi-  Hence  we  have  disease  of  the  tubes,  disease  of  the 

sion'.'"'  fibrous  tissue  between  them,  and  disease  of  the  blood- 
vessels. 

This  is  not  a  mere  scholastic  classification.     Kidneys 
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affected  in  one  structure  are  different  from  those  affected 
in  another,  in  the  appearances  thej  present  after  death, 
as  well  as  in  the  symptoms  to  which  they  give  rise. 

The  broad  distinctions  which  separate  organs  affected  Tuiwl  clis- 
in  each  of  these  three  ways  may  serve  as  an  introduction  js\^phritis. 
to  a  detailed  account  of  each. 

First,'  we  have  disease  of  the  secreting  channels.  Like 
the  bronchial  tubes  and  all  secreting  surfaces,  they  are 
liable,  under  morbid  stimuli,  to  an  extravagance  of  cell 
growth,  which  is  ordinarily  described  as  inflammaLion. 
The  disease  is  an  inflammation  —  if  morbidly  increased 
cell  growth  be  inflammation — belonging  for  the  most  part 
to  the  secreting  surface.  The  tubes,  particularly  those  in 
the  cortex,  become  loaded  with  epithelium,  which  has 
grown  from  their  walls  in  extravagant  exuberance,  or 
with  fibrinous  matter,  which  has  exuded  from  the  con- 
gested vessels.  The  tubes  are  distended,  and  hence  the 
gland  is  increased  in  size,  particularly  in  the  cortical  part. 
The  large  smooth  kidney  of  Bright  results.  This  is  pale 
or  congested,  as  the  case  may  be ;  at  first  charged  with 
blood,  latterly  of  a  whitish  colour.  The  capsule  remains 
tliia  and  loose.  The  surface  retains  at  least  until  the  ad- 
vent of  interstitial  complications  its  gloss  and  smoothness. 
In  such  kidneys  the  intertubal  framework  may  have  en- 
tirely escaped ;  the  frequency  and  completeness  of  re- 
covery indicates  that  this  exemption  is  maintained  more 
often  than  not ;  but  if  the  inflammation  be  severe  or  long- 
continued  a  general  multiplication  of  interstitial  nuclei 
may  ensue,  which  will  lead  to  an  abnormal  growth  of 
fibroid  tissue,  and  possibly  at  last  to  granulation  and  con- 
traction. The  disorder  may  be  termed  Nephritis,  looking 
at  its  nature,  and  as  regards  its  seat,  tubal  or  diffuse. 

The  second  form  of  disease  is  the  contracted  granular  Disease  of 

kidney  of  Bright — or,  as  it  is  termed,  granular  degenera-  f.'^''°"^ 

^  o  ^  7  &  cj  tissue,  or 

tion.     Kidneys  so  affected  are  usually  sma-ller  than  natural,   granular 
sometimes  not  half  their  natural  size,  the  shrinking  being  ji^n^"^^ 

'  See  a  paper  by  Mr.  Simon  on  Subacute  InflammaLion   of    llic  Kidney. 
MuJ.-Cliir.  Traus.,  1847. 
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cliieflj  of  the  cortical  part.  In  the  earliest  stages  of  the 
disorder  they  may  be  rather  increased  in  size,  but  the 
longer  the  disease  lasts  the  smaller  they  become.  The 
great  characteristic  is  a  peculiar  alteration  of  surface, 
which,  instead  of  being  smooth,  becomes  studded  with 
little  pale  hemispherical  granulations.  The  capsule  is 
thickened,  and  is  more  firmly  attached  than  in  health. 
The  whole  organ  is  firm  and  of  a  fibrous  texture. 

These  alterations  are  produced  by  a  slow  increase, 
followed  by  a  slow  contraction  of  the  fibrous  tissue  which 
lies  between  the  tubes.  The  change  commences,  or  at 
least  early  appears,  at  regular  intervals  upon  the  surface 
of  the  gland,  determined  by  the  position  of  the  blood- 
vessels, producing  a  depression  at  each  starting-point. 
The  regular  arrangement  of  the  depressions  produces  the 
superficial  granulation  which  is  the  great  characteristic'  of 
the  disease.  No  amount  of  mere  distention  of  the  tubes 
is  able  to  produce  this  result.  The  tubes  are  of  so  small 
a  calibre,  that,  even  when  distended  to  their  utmost,  the 
equality  and  evenness  of  the  surface  remains  unbroken. 
The  increase  of  the  fibrous  tissue  ultimately  takes  place 
throughout  the  whole  organ,  surrounding  the  malpighian 
bodies  by  thick  capsules,  and  by  its  contraction  variously 
narrowing  the  tubes  and  cutting  them  up  into  cysts. 
Such  tubes  as  remain  open  are  apt  to  be  affected  by  the 
morbid  changes  which  have  commenced  external  to  them. 
The  disease  is  closely  analogous  to  cirrhosis  of  the  liver, 
and  has,  indeed,  recently  and  not  inaptly  been  described 
as  cirrhosis  of  the  kidney. 

These  disorders,  the  tubal  and  the  intertubal,  are  essen- 
tially and  primarily  renal ;  they  originate  in  the  kidneys, 
and  such  other  changes  as  are  associated  with  them  are 
the  consequences  of  the  defective  action  of  the  gland  which 
these  alterations  have  produced. 

The  third  form  of  disease,  which  must  be  included 
under  the  general  term,  '  Bright's  disease,'  differs  from 
them  in  being  the  result  of  a  general  change,  which  in- 
volves the  kidneys  in  common  with  other  organs.     It  has 
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its  origin  in  tlie  minute  blood-vessels,  though  not  ulti- 
mately limited  to  them.  It  has  been  described  as  waxj, 
amyloid,  or  lardaceous. 

In  reference  to  its  common  origin  in  loss  by  suppura- 
tion— a  fact  which,  I  believe,  cannot  be  too  much  insisted 
on — I  formerly  suggested  the  term  '  de^Durative '  as  fitted 
to  describe  the  disense  in  its  nature  ;  but  there  is  a  large 
consent  in  favour  of  the  simply  descriptive  term  lardaceous, 
in  deference  to  which  and  to  the  recommendation  of  a 
committee  appointed  by  the  Pathological  Society,  I  shall 
habitually  use  it  in  what  follows. 

The  kidneys,  like  other  glandular  organs,  become  infil-  Disease 
trated  with  a  glassy  material,  which  is  poured  out  of  the  ?"?'"'^ting 
minute  arteries,  and  spreads  itself  throughout  the  whole  Wood  and 
tissue.     The  organ  first  has  sim])ly  a  whitish  or  anaemic  from  its 
look,  it  then  increases  in  hardness  and   in  bulk,  and  as-  vessels  — 

l;ird«i- 

sumes,  with  the  prevalence  of  the  new  formation,  a  trans-  ceous. 
lucent  or  '  waxy '  aspect.  The  capsule,  as  the  disease  goes 
on,  becomes  thickened  and  adherent.  After  more  or  less 
increase  of  size,  shrinking  takes  place,  and  the  surface 
becomes  uneven,  puckered,  or  undulating.  The  grand 
characteristic  of  the  change  is  in  the  action  of  iodine, 
which  imparts  to  the  new  deposit  a  dark  brown  colour, 
unlike  the  yellow  tint  which  the  healthy  parts  of  the  gland 
receive  from  the  same  reagent.  This  reaction  does  not 
take  place  in  any  other  form  of  renal  disease,  and  depends 
upon  the  chemical  condition  of  the  new  matter  which  is 
poured  into  the  interstices  of  the  organ.  It  will  be  shown, 
hereafter,  that  the  infiltration  of  this  peculiar  material 
occurs  especially  when  the  system  has  been  exhausted  by 
a  long-continued  discharge  of  pus,  though  there  is  reason 
to  believe  that  other  causes,  prominently  the  syphilitic 
condition,  may  produce,  or  largely  contribute  towards,  the 
same  result. 

Each  of  the  three  forms  of  disease  which  have  been 
sketched  will  require  separate  consideration.  They  affect 
different  periods  of  life.  They  arise  from  totally  different 
causes.     They  give  rise  to  dissimilar  symptoms.     They 
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are  unlike  each  other  in  their  course,  in  their  tendency  to 
recovery,  and  in  the  treatment  they  require.' 

'  This  classification  was  used  in  the  first  edition  of  this  work,  in  1867. 
Thoiigh  simiL'ir  to  one  which  was  indicated  by  Professor  Virchow  *  in  the 
'  Cellular  Pathology,'  I  may  be  permitted  to  say  that  it  was  arrived  at  indepen- 
dently as  the  result  of  researches  which  had  been  before  the  profession  since 
the  year  1859.  It  has  been  sanctioned  bj^  its  adoption  by  many  subsequent 
writers  in  England  and  America,  and  may  be  said  to  have  met  witli  wide  if  not 
general  accepUflice.  The  separation  of  the  lardaceous  or  amyloid  form  from  tlie 
other  types  of  renal  disease  was  accomplished  by  a  succession  of  observers, 
among  whom  a  leading  place  must  be  assigned  to  the  great  pathologist  of  Berlin. 
These,  while  not  agreeing  with  each  other,  or  holding  the  views  here  put  forward 
as  to  the  nature  of  the  disorder,  yet  made  it  apparent  that  it  was  isolated 
and  sid  generis.  With  regard  to  the  distinction  between  tubal  and  intertubal, 
which  forms  the  basis  of  the  arrangement  I  have  employed,  as  this  has  been 
designated  as  a  German  theory,  I  may  at  least  draw  attention  to  the  fact  that 
it  is  an  English  theory  too.  I  showed,  as  I  thought,  the  distinctness  of  the  dis- 
orders arising  within  and  between  the  tubes,  in  the  year  1859,  in  a  Cambridge 
Thesis,  which  was  published  in  the  Association  Journal.  The  observations  on 
which  tliis  paper  was  founded  were  made  better  known  in  the  '  Medico-Chirurgi- 
cal  Transactions '  of  the  two  following  years,  in  which  tlie  changes  productive 
of  albuminuria  were  considered  '  in  relation  to  their  origin  in  changes  occurring 
in  the  tubes  and  in  the  intertubular  structure.'  What  may  be  the  worth  of 
these  papers  as  expressing  truths  which  had  not  been  expressed  before,  or  as 
expressing  truth  at  all,  I  leave  others  to  determine.  I  may  at  least  say  that 
their  leading  conclusions  were  due  to  no  previous  suggestion.  The  views  in 
these  papers  are  eoibodied  in  this  volume. 

In  justice  to  a  fellow-countryman  I  must  state,  that  in  tracing  the  source 
of  the  granular  kidney  to  interstitial  fibrosis,  rather  than  to  epithelial  disin- 
tegration, according  to  the  then  prevalent  view  of  Dr.  George  Johnson,  I  was, 
as  I  have  recently  learned,  anticipated  as  far  as  the  rough  notion  is  concerned 
— microscopic  sections  were  little  understood  at  the  time  to  which  I  refer — 
by  Dr.  Quaia,  who  siiggested  the  origin  of  the  disease  in  contractile  fibre  in  a 
paper  in  the  Lancet  in  the  year  1845. 


'  Cellular  Pathology,'  English  Translation  published  in  1860,  page  381. 


Chap.  II.  ALBUM  liN   AKD   CASTS.  247 


CHAPTER  II. 

ON  ALBUMEN  AND   CASTS  AS   CONTENTS   OF 
TEE    URINE  IN  RENAL   DISEASE. 

Albumen. 

"Why  should  the  urine  be  so  generally  albuminous  when 
the  kidneys  are  diseased?  What  are  the  changes  on  the 
part  of  the  kidney  which  produce,  or  allow  of,  this  admix- 
ture ?  Is  the  albumen  a  new  and  morbid  product,  or  is  it 
simply  that  the  fluid  part  of  the  blood  has  found  its  way 
into  the  urine  ? 

Such  questions  must  occur  to  everyone  when  he  be- 
comes aware  of  the  symptoms  of  renal  disease,  and  it  may 
be  well  to  attempt  to  answer  them  at  this  stage  of  the  en- 
quiry, though  by  means  of  statements  which  must  find 
their  justification  when  the  diseases  are  considered  in 
detail. 

It  is  known  that  the  urine  may  become  temporarily  Albiiminu- 
albuminous  in  consequence  of  an  excess  of  albumen  in  the  ^^\^^^  y£ 
blood.     The  urine  of  animals  has  been  found  to  contain  l^lood. 
albumen  Avhen  that  substance  had  been  injected  into  the 
veins  or  the  cellular  tissue;  and  in  the  human  subject  the 
urine  has  been  rendered  albuminous  in  a  transient  manner 
by  the  use  of  highly  albuminous  food,  as  when  a  large 
quantity  of  white  of  egg  has  been  swallowed  after  fast- 
ino-.     In  this  case  the  result  may  be  in  some  measure  due 
to  the  crude  or  unmodified  form  in  which  the  egg-albumen 
finds  admission  into  the  blood.     It  has  been  said  that  the 
same  result  has  followed  the  rapid  absorption  of  serous 
fluid  from  the  pleura,  a  sequence  which,  to  say  the  least. 
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must,  be  rare.  Other  morbid  conditions  occasionally  pre- 
sent themselves,  especially  some  exceptional  forms  of 
hepatic  disease,  in  which  it  seems  that  in  consequence  of 
the  abeyance  of  hepatic  action  an  undue  amount  of  albu- 
men reaches  the  blood  without  hepatic  transformation, 
only  to  be  cast  out  by  the  kidneys.  It  is  not  now  my 
purpose  to  discuss  albuminuria  save  as  a  s^anptom  of 
renal  disease.  Alimentary  albuminuria  is  practicall}^  un- 
known save  as  the  result  of  experiment ;  and  what  may 
be  termed  hepatic  albuminuria,  which  appears  chiefly  to 
belong  to  acute  atrophy,  is,  like  that  disease,  of  very  infre- 
quent occurrence.  With  this  exception,  it  may  be  stated 
as  a  rule  that  when  the  urine  contains  albumen  the  kid- 
neys are  abnormal  either  in  circulation  or  in  structure. 
Albumen  is  a  colloid  body  which  transudes  with  difficulty; 
its  passage  through  the  apparatus  of  renal  dialysis  may 
be  generally  accepted  as  an  indication  that  the  machine 
is  mechanically  imperfect,  or  is  working  under  unusual 
pressure. 

The  urine  is  albuminous  because  it  is  mixed  with  se- 
rum, or  at  least  with  its  albuminous  constituent,  which 
has  passed  from  the  blood-vessels  into  the  urinary  ducts. 
There  are  three  conditions,  mainly,  which  are  associated 
with  this  unnatural  leakage.  Two  relate  to  the  blood- 
vessels, one  to  the  tubes  : — 


I.  Congestion  :  undue  pressure  within  the  vessels  sup- 
plying the  glandular  structures. 
II.  Lardaceous  change  in  blood  and  vessels,  which  is  ac- 
comjjanied  by  transudation  of  liquor  sanguinis. 
III.  A  loss  by  the  secreting  tubes  of  their  epithelial  lin- 
ing, in  consequence  of  which  they  readily  yield 
passage  to  fluids  which  otherwise  could  not  tra- 
verse them  unaltered. 


Depending 


1.  Taking  these  conditions  one  by  one,  congestion  is 
shown  to  be  a  cause  of  albuminuria  both  by  the  observa- 
tion of  disease  and  by  experiments  upon  animals.     The 
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malpig-liian  bodies  are  knots  of  blood-vessel  enclosed  within 
the  convoluted  tubes ;  an  increase  of  pressure  upon  the  blood 
v\rithin  them  causes  a  transudation  of  serum  into  the  tube ; 
if  the  pressure  be  further  increased  blood  corpuscles  also 
pass  out  either  by  migration  or  rupture.  If  a  ligature  be 
placed  upon  one  of  the  renal  veins  these  results  follow.' 
The  urine  becomes  albuminous  or  bloody,  according  to 
the  amount  of  congestion  produced.  Such  results  follow 
from  congestion  associated  with  cardiac  obstruction  in  the 
human  subject.  Similar  results  may  follow  when  the  con- 
gestion is  not  of  this  passive  and  mechanical  nature,  but 
is  of  the  active  form  produced  by  a  renal  irritant.  It  is 
probable  that,  in  certain  circumstances,  the  same  transu- 
dation may  be  poured  into  the  tubes  from  the  capillaries 
which  lie  outside  them. 

2.  In  the  second  place,  there  is  a  change  in  the  vessels  change  in 
themselves,  which  occurs  as  the  essential  element  in  the 
lardaceous  or  amyloid  disorder,  in  virtue  of  which  they  be- 
come unnaturally  permeable,  or  apt  to  give  exit  to  portions 
of  their  contents.  The  liquor  sanguinis,  or  much  that 
belongs  to  it,  appears  to  transude  in  this  complaint  from 
the  affected  vessels,  wherever  they  may  happen  to  be. 
Such  a  transudation  takes  place  into  the  solid  tissue  of 
the  liver  and  spleen,  from  the  surface  of  the  stomach  and 
bowels,  and  in  many  other  situations.  The  effusion  may 
be  so  placed  as  to  accumulate  Avithin  the  tissues  and  in- 
terstices of  solid  organs,  or  to  pass  as  a  discharge  from  a 
free  surface.  The  position  of  the  affected  vessels  deter- 
mines the  result.  The  malpighian  vessels  hang  loose  and 
free,  so  that  any  exudation  from  them  passes  into  the 
tubes  and  mixes  with  the  urine,  while  the  same  emanation 
from  the  intertubal  vessels  passes  into  the  interstices  be- 
tween the  tubes,  and  may  give  rise  to  new  fibroid  growth 
in  that  situation.  When  the  change  happens  to  affect  the 
malpighian  arteries,  the  escape  of  liquor  sanguinis  will,  as 
one  of  its  results,  necessarily  render  the  urine  albuminous. 

•  'On  the   Circulation  of  the  Blood,'  by  Dr.  George  Robinson.     London, 
1867. 
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Or  a  de-  3.  Ill  tliG  third  place,  it  is  found  that  there  is  a  dis- 

"talrlf  eased  condition  of  the  renal  tubes  which  generally  co- 
tubes,  exists  with  highly  albuminous  urine.  The  tubes  consist, 
in  health,  of  a  simple  membrane,  immeasurably  thin,  upon 
one  side  of  which  are  capillary  blood-vessels,  on  the  other 
side  epithelial  cells.  This  is  the  type  of  all  glandular 
structure.  It  is  probable  that  the  fluid  part  of  the  blood 
can  readily  permeate  the  simple  walls  of  capillary  and 
tube,  and  thus  is  brought  into  contact  with  the  epithelial 
cells.  In  the  epithelial  cell  lies  the  power  of  the  gland. 
The  cell  acts  after  its  kind  upon  the  fluid  presented  to  it 
by  the  basement  membrane,  and,  by  the  exercise  of  its 
function,  selects  and  re-  arranges  the  materials  which  are 
to  form  the  secretion.  When  the  epithelial  cells  are  re- 
moved, the  fluid  of  the  blood,  having  traversed  the  ho- 
mogeneous membranes,  can  pass  into  the  tubes  without 
hindrance  or  modification. 

Such,  then,  increased  determination  of  blood  to,  or 
retention  of  blood  within,  the  organ,  textural  changes  in 
the  vessel-walls,  and  loss  of  the  protective  epithelium  of 
the  tubes,  are  the  immediate  circumstances  which  occasion 
the  admixture  of  albumen  with  the  urine.  Sometimes 
one  may  act  singly,  or  any  two  may  co-operate,  or  all  may 
be  conjoined  in  the  same  case.  How  the  abnormal  con- 
ditions arise  will  appear  in  the  following  pages. 


Casts. 

Like  albii-  What  has  been  said  touching  albumen  applies  also  to 

dCTived        fibrinous  casts.     Fibrine  and  albumen  equally  belong  to  the 

from  liquor  sanguinis.     When  from  any  of  the   circumstances 

guinis.^'^"    which  have   been  described  the  fluid  of  the   blood   enters 

the  urinary  tubes,  it  is  only  the  serous  portion  which  can 

escape  as  fluid.     The  fibrine,  if  the  urine  be  acid,  will 

solidify  as  soon  as  the  blood  has  escaped  from  its  proper 

chaimels  and  reach  the  urine  in  a  solid  form.     It  appears 

that  in  most  cases  the   fibrine  is  separated  in  the  tubes. 
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which  act  as  moulds  to  the  nascent  material,  and  impress   Moulded 
it  with  their  size  and  shape.     Whatever  matters  the  tubes  ^°  tubes. 
may  contain  will  become  imbedded,  so  that  according  to  Imbed 
the  nature  of  the  case  the  fibrinous  cylinder  may  include  ^J^^^  '^""' 
epithelial  cells  in  diverse  conditions  of  health  or  disease, 
pus  globules,  blood  discs,  &c. 

Sometimes  it  is  possible,  in  a  carefully  prepared  sec- 
tion, to  trace  the  fibrinous  casts  quite  up  the  tube  to  the 
position  of  the  malpighian  body.  In  such  cases  there  can 
be  little  doubt  that  they  are  produced  by  the  consolidation 
of  fibrine  which  escapes  along  with  albumen  from  the 
arterial  tuft. 

There  are  other  cases  in  which  the  casts  appear  to  be 
derived  from  the  denuded  walls  of  the  tubes,  or  even  under 
the  influence  of  congestion  from  the  walls  of  tubes  which 
are  merely  the  seat  of  disturbed  epithelial  growth. 

Occasionally  there  is  evidence  of  the  escape  of  fibrine  Come  from 
in  two  different  parts  of  the  same  urinary  channel.  Casts  g„\)^j.j,g^ 
of  large  diameter  are  seen  containing  within  themselves 
others  of  smaller  size.  In  such  cases  the  small  cast 
has  been  formed  in  the  upper,  or  convoluted  part  of  the 
tube,  probably  of  fibrine  which  Las  escaped  from  the  mal- 
pighian vessel.  While  pursuing  its  course  towards  the 
exit  it  has  reached  a  wider  channel,  from  the  walls  of 
Avhich  fibrine  is  poured  out  in  s  itficient  quantity  to  sur- 
round and  imbed  it  in  a  larger  cylinder.  In  cases  where 
T  have  seen  such  double  casts  in  the  urine  I  have  found 
after  denth  that  the  outer  investment  has  evidently  been 
supplied  by  the  straight  tubes  which  have  been  dilated 
and  bared  of  epithelium,  and  have  contained  large  fibrinous 
plugs.     (See  plate  3.) 

Though  as  a  rule  fibrine  forms  the  basis  of  urinary  Epithelial 
casts,  and  often  is  their  only  constituent,  yet  it  sometimes  '^'^^  ^' 
happens  that  cylinders  are  found  in  the  urine  which 
appear  to  consist  entirely  of  compacted  epithelial  cells,  or 
of  epithelial  cells  held  together  by  fibrine  so  small  in 
amount  as  to  be  barely  perceptible.  Not  only  do  epithelial 
cells  enter  into  the  composition  of  casts,  but,  as  has  been 
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stated,  casts  may  contain  anything  whicli  traverses  the 
tubes.  They  therefore  give  an  insight  into  what  is  going 
on  in  the  gland,  while  by  their  diameter  they  show  the 
calibre  of  the  cavity  in  which  they  were  moulded.  If 
epithelial  cells  are  imbedded,  there  is  a  catarrhal  or 
inflammatory  state  of  the  tubes,  which  promotes  the 
growth  and  detachment  of  cells.  If  pus  cells  are  included, 
the  inflammatory  or  catarrhal  state  has  taken  such  hold 
of  the  tubes  that  the  epithelial  cells  are  replaced  by  pus 
globules.  Blood  globules  will  show  that  there  has  existed 
enough  congestion  to  rupture,  or  at  least  create  migration 
through  the  malpighian  capillaries. 

Amorphous  granular  matter  will  vary  in  its  indication, 
according  to  its  origin.  It  appears  that  such  granular 
matter  is  of  two  kinds,  one  sort  produced  by  the  breaking 
up  of  detached  epithelial  cells,  and  generally  associated 
with  a  late  stage  of  tubal  inflammation ;  the  other  sort 
belonging  to  granular  degeneration,  and  apparently  con- 
sisting of  comminuted  and  altered  fibrine. 

The  diameter  of  the  casts  will  give  indications  of  a 
certain  kind.  If  the  casts  are  of  small  size,  not  more  than 
j-qL-q  of  an  inch  in  thickness,  they  have  come  from  tubes 
which  retain  their  epithelial  lining.  If  they  are  of  large 
size. 


5  0  0 

which   have 


^     or  thereabouts,  they  have  been  moulded  in  tubes 
lost    their    epithelial    lining.     If  of   larger 


size  still — they  may  even  be  nearly  double  the  width  last 
mentioned — they  have  come  from  tubes  which,  in  addition 
to  the  Joss  of  their  cellular  lining,  have  become  dilated. 
Casts  of  the  largest  sort  may  be  alwaj^s  regarded  as 
having  been  formed  in  the  straight  tubes,  while  the  smaller 
varieties  may  come  from  the  straight  or  convoluted  tubes 
indifferently, 


Plo-te  1 


SCARLATINAL  NEPHRITIS    (From,  case  ofVa^ciri^.Fa^e97.,, 

M&N.Haniiart    Chrorno  lit-Vi 


PLATE  I,,  to  face  page  253. 

Section  of  a  kidney  in  a  state  of  acute  Nephritis,  the  result  of 
Scarlatina.  The  case  is  given  at  length  (Vallance,  page  327).  The 
kidney  is  much  congested,  though  that  condition  is  partly  hidden  by 
the  opaque  white  matter  which  occupies  the  tubes,  and  causes  the 
increase  of  size  in  the  cortex.  Owing  to  this  congestion,  the  organ  is 
not  so  white  as  it  is  apt  to  become  later  in  the  disease.  The  surface  of 
the  organ  is  not  shown.     It  was  perfectly  smooth. 
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CHAPTER  III. 

PATHOLOGY    OF    TUBAL    AND    DIFFUSE 
NEPHRITIS. 

It  appears  that,  as  regards  inflammation  of  its  secreting 
structure,  the  kidney  bears  an  analogy  with  the  mucous 
membranes,  especially  with  such  as  are  bestowed  in  a 
tubular  form.  When  the  bronchial  membrane  is  inflamed, 
if  the  disease  be  violent  enough  to  destroy  life  in  a  short 
time,  we  find  that  the  membrane  is  injected,  and  that  the 
tubes  contain  an  excess  of  secretion,  which  is  more  or 
less  altered  from  its  natural  state.  If  the  patient  die 
later  in  the  disease  the  excess  of  vascularity  is  less 
evident,  and  but  for  the  alteration  in  quantity  and  cha- 
racter of  the  fluid  which  the  tubes  contain,  there  is  no 
very  legible  record  of  the  morbid  action  which  has  proved 
fatal. 

In  the  kidney  also  the  inflammatory  change  is  at  first  Change 
and  often  altogether  strictly  limited  to  the  inner  surface  i^^^^j  . 
of  the  tubes,  and  the  product  of  the  inflammation,  as  in  tubes. 
bronchitis,  only  a  modification  of  their  secretion.  There 
is  always,  at  first  at  least,  an  excessive  growth  of  epithe- 
lium of  which  the  cells  may  be  nearly  natural  or  simply 
swollen,  or  may,  as  commonly  happens  in  the  later  stages 
of  the  disorder,  be  fatty.  And  besides  this  the  tubes  may 
present  even  from  the  first,  as  in  every  form  of  inflamma- 
tion, the  results  of  vascular  leakage,  blood  or  fibrine. 
The  narrowness  and  contortion  of  the  secreting  tubes 
renders  it  very  diificulfc  for  the  epithelial  growth  to  make 
its  way  out,  when,  as  in  this  disease,  it  is  superabundant. 
The  consequence  is  that  the  ducts  become  packed  to 
distention,  and  the  organ  is  proportionally  increased  in 
size. 
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It  will  be  convenient  to  consider  tlie  morbid  anatomy 
of  the  disorder  first  in  its  acute,  and  then  in  its  chronic 
form.  It  is  not  always  easy  to  make  the  distinction,  for 
the  changes  are  the  same  in  their  nature  in  either  case, 
although  the  well-marked  examples  of  each  sort  are  suf- 
ficiently unlike  each  other. 
Acute  In  the  more  acute  varieties  the  inflammatory  action,  in 

^'^™''  its  early  stage,  is  accompanied  by  a  great  increase  of  blood 

in  the  gland,  which  becomes  perhaps  more  than  double  its 
usual  weight.     I  have  related  at  page  79  an  instance  in 
which  the  capsule  was  burst,  nearly  symmetrically  in  both 
kidneys,  from  the  extent  and  suddenness  of   the  tume- 
faction.     But  much  and  early  as  the  kidneys  are  often 
swollen  from  tubal  nej)hriti&,  such  a  result  is  exceptional. 
The  surltice  remains  perfectly  smooth,  but  there  is  a  re- 
markable increase  of  vascularity.  The  vessels  .which  divide 
Kidney  en-  the  Surface  into  lobules,  and  in  health  are  but  faintly  seen, 
inlectecl"'^     become  intensely  injected,  sometimes  so   as   to  give  an 
almost  uniform  redness  to  the  surface.     The  stellate  veins 
which  are  seen  in  a  later  period  of  the  disease  are  as  yet 
absent.     The  capsule  is  loose  and  thin,  as  in  health.     On 
section  flie  inside  presents  a  red  or  chocolate  colour,  and 
drips  with  blood.     The  pelvis  is  injected.     Underneath  the 
l)lood  by  which  the  tissue  is  obscured  a  light-coloured  or 
buff  deposit  exists,  which  does  not  belong  to  the  healthy 
kidney.     This  becomes  more  evident  when  the  surface  has 
been  washed.     The  malpighian  bodies   stand  out  as  red 
dots.     It  may  happen  that  though  the  disorder  be  no  less 
acute,  the  congestion  will  be  less  conspicuous  than  the  in- 
crease of  bulk.     The  colour  may  be  Avhiter  than  in  health, 
though  the  cut  surface  exudes  blood  freely,  and  the  whole 
organ  is  obviously  injected.  But  the  vascularity  is  masked 
by  the  opaque  white  epithelium  which  distends  the  tubes  ; 
and  the  cortex,  which  is  greatly  increased,  looks  as  if  it 
consisted  of  two  materials  :  a  red  and  a  buff,  coarsely  in- 
termingled.    The  cones  are  less  changed  than  the  cortex, 
being  simply  congested.     Plate  1   represents  a  kidney  in 
an  early  stage  of  nephritis,  the  result  of  scarlatina. 
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Under  the  microscope'  the  cortical  tubes  are  seen  to 
be  stuffed  with  an  opaque  brown  material,  which  so  long 
as  it  remains  in  the  tube  does  not  display  any  structure, 
but  looks  uniformly  granular.  Spread  out  on  the  glass  it 
is  seen  to  consist  of  cells  of  epithelium,  not  changed  except- 
ing that  they  may  be  stained  of  a  brownish  colour,  beside 
blood  corpuscles  and  indefinite  granular  matter;  the  latter 
probably  resulting  from  disintegration  of  the  epithelial 
cells.  This  condition  is  most  marked  in  the  convoluted 
tubes,  but  the  straight  usually  contain  more  or  less  of  the 
same  material.  Beside  the  cell  growth  there  is  usually 
fibrinous  exudation  in  the  tubes.  In  some  cases  (Vallance, 
p.  95)  this  is  fatally  abundant. 

The    malpighian    bodies  stand  out  prominentl}^,   and  Tubes 
their  vessel  is  seen  to  be  distended  with  blood  corpuscles,  ^jtij  epj. 
There  are  no  other  changes  in  the  organ.     The  tubes  are  thelium, 

'  A  few  words  upon  the  mode  of  examining  the  kidney  microscopically  may 
be  of  service. 

The  state  of  the  epithelium  is  best  known  by  scraping  the  cut  surface,  and 
placing  a  minute  portion  of  the  debris  gathered  on  the  knife,  with  a  drop  of 
water,  under  a  quarter  or  eighth  object-glass. 

By  this  plan  tubes  are  often  detached  also,  but  these  structures  are  best 
displayed  in  a  section.  To  obtain  this  a  double-bladed  knife  may  be  used  ; 
but  the  best  way  is  to  expose  a  small  piece  of  the  organ — a  cubic  half-inch — to 
the  action  of  a  mixture  of  ice  and  salt,  by  which,  in  about  a  quarter  of  an  hour, 
it  becomes  perfectly  hard,  so  that  sections  of  any  degree  of  tenuity  can  be  cut 
with  a  sharp  scalpel  or  razor.  Sections  made  in  this  manner  are  adapted  to 
show  the  effects  of  reagents,  indigo,  iodine,  &e. 

This  plan  will  also  show  the  fibrous  tissue,  but  it  is  found  that  the  inter- 
tubular  structures  and  the  attachment  of  the  capsule  are  seen  with  more  dis- 
tiuctuess  in  the  smoother  sections  which  can  be  made  from  portions  hardened 
by  boiling  or  by  chromic  acid. 

The  best  results  are  obtained  by  hardening  a  piece  of  the  organ  in  chromic 
acid,  and  making  transparent  sections  therefrom  by  a  modification  of  the 
method  introduced  by  Dr.  Lockhart  Clarke.  A  piece  of  kidney  is  hardened  in 
a  solution  of  chromic  acid  (about  1  in  300),  or  the  process  of  hardening  is 
commenced  in  chromic  acid  and  completed  in  spirit.  Sections  are  then  tinted 
with  carmine,  or,  if  it  be  desired  to  e.xamine  the  nuclei,  with  logwood.  After 
saturation  with  absolute  alcohol  they  can  then  be  made  beautifully  transparent 
with  oil  of  cloves,  and  finally  put  up  in  Canada  balsam  or  damar  varnish,  in 
which  they  will  remain  as  imperishable  memorials  of  the  piatieut  from  whose 
body  they  were  obtained.     (See  plates  5  and  9.) 

The  beauty  and  clearness  of  the  sections  obtained  by  this  method  leave 
nothing  to  be  desired.     The  plan  is  applicable  to  many  other  structures. 
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everywhere  in  contact  with  each  other.  There  is  no  in- 
terstitial effusion,  and,  excej^tiug  the  distention  of  the 
tubes  and  blood-vessels,  the  organ  is  natural.  The  disor- 
der— the  desquamative  nephritis  of  Johnson — is  essentially 
a  renal  catarrh.  It  depends  upon  a  too  prolific  epithelial 
growth,  not  upon  any  change  in  the  nature  of  the  cells, 
which,  beside  swelling,  present  no  tangible  departure  from 
their  normal  state. 

The  variations  in  the  appearance  of  the  organ  depend 
upon  the  relative  proportions  of  blood  and  of  epithelium. 
It  seems  that  the  more  congestive  varieties  are  produced 
by  exposure  to  cold,  while  those  in  which  the  epithelial 
formation  is  most  evident  are  generally  due  to  scarlatina 
(see  plate  1).  In  the  latter  case  the  tubes  contain  little  or 
no  blood,  but  a  profusion  of  natural  gland-cells,  with  some 
granular  material,  probably  derived  from  a  breaking  up  of 
others. 

It  may  be,  if  the  attack  is  recent  and  slight,  such  as 
often  occurs  in  the  course  of  continued  fever  or  diphtheria, 
that  unless  looked  at  with  some  care  nothing  might  be 
noticed  but  that  the  cortex  is  more  bulky  than  usual.  The 
kidney  is  thick,  heavy,  and  rounded.  The  cortex  often 
shows  a  sort  of  coarse  grain,  as  if  a  buff-coloured  for- 
mation had  been  packed  in  a  minute  vascular  network. 

The  disease  has  a  natural  tendency  to  recovery.  The 
vascular  excitement  in  which  it  commences  usually  depends 
upon  some  transient  cause,  and  will  subside  as  it  expends 
itself  in  secretion,  if  the  circumstances  are  such  that  free 
epithelial  growth  can  take  place.  This  process,  however, 
in  the  kidney  is  fraught  with  peculiar  danger,  from  the 
narrowness  and  winding  disposition  of  the  ducts.  Should 
the  disease  prove  fatal  at  an  early  stage  it  will  probably  be 
in  great  measure  from  the  plugging  of  these  channels  and 
consequent  impermeability  of  the  gland.  And,  indeed, 
even  to  the  latest  stage  of  the  disorder  this  condition  may 
contribute  to  the  result.  Should  the  disease  fail  to  come 
to  an  early  end  either  by  death  or  recovery,  but  gradually 
lapse,  as  it  sometimes  will  do,  into  a  chronic  condition,  it 
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will  sometimes  be  found  that  a  change  has  been  super- 
added which  complicates  the  once  simple  tubal  inflam- 
mation by  the  extension  of  a  similar  process  to  the  inter- 
tubal  tissue.  This  consists  in  an  universal  hypernucleation 
of  the  interstitial  tissue,  discoverable  with  the  microscope, 
though  giving  no  certain  signs  by  which  its  presence  can 
be  recognized  by  the  naked  eye.  Woodcuts  of  this  con- 
dition are  given  at  pages  28  and  31. 

This  fibroid  hyperplasia  may  originate  in  other  ways, 
as  will  hereafter  appear.  In  the  class  of  cases  under  con- 
sideration it  would  seem  to  be  a  mere  superaddition ;  per- 
haps the  almost  necessary  result  of  the  long-continued 
hyperajmia.  Its  presence  can  be  generally  reckoned  upon 
if  the  disorder  have  attained  several  months'  duration,  and 
hypertrophy  of  the  heart  may  be  admitted  as  its  clinical 
indication. 

This  crosses  the  boundary  which  separates  the  acute 
from  the  chronic,  and  I  will  now  add  a  few  particulars 
necessary  to  complete  the  morbid  anatomy  of  the  latter 
condition. 

To  look  at  the  organ  now  in  the  more  chronic  condi- 
tion, or  at  least  at  a  later  stage,  it  no  longer  drips  with 
blood  when  cut  open. 

In  the  more  serious  and  confirmed  varieties  of  the  com-  More 
plaint  there  are  two  conditions  which  strike  the  eye — in-  fQ^m"^*^ 
crease  of  bulk  and  change  of  colour.     The  weight  is  often  large  white 
more  than  doubled.    The  secreting  structure  has  a  peculiar 
opaque  whiteness,  or  a  pale  buff  colour.    When  white  and 
ivor3'-like  the  epithelium  will  be  found  natural;  when  with 
a  yellow  shade  it  is  fatty.    The  surface  is  perfectly  smooth 
and  glossy,  and  the  capsule  readily  slips  off.  The  fine  net- 
work of  capillaries  which  belongs  to  the  surface  in  health 
has  disappeared  and  is  replaced  by  red  blotches  of  vessels 
disjjosed  in  a  stellate  form,  large  enough  to  be  followed 
by  the  naked  eye.     On  section  the  pallor  of  the   cortex 
often  contrasts  with  the  cones  which  retain  their  normal 
tint ;  though  sometimes  the  latter  are  paler  than  natural, 
owing  to  an  extension  of  the  same  change  as  has  affected 


kidney. 


tents. 
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the  rest  of  the  organ.  The  cones  are  separated  from  the 
capsule  by  an  increased  thickness  of  cortex,  and  are  some- 
times compressed  into  the  shape  of  a  wheatsheaf.  Un- 
less fatty  change  have  taken  place  the  gland  is  harder 
than  in  health. 

Tubis.  If  such  a  kidney  be  picked  to  pieces  and  looked  at 

with  a  high  power,  numbers  of  distended  convoluted  tubes 
will  be  seen.  They  contain  the  epithelial  cells  either 
natural  in  character  or  fatty,  and  generally  a  proporcion 
(_tf  them  will  be  found  to  be  broken  up  into  a  granular 
debris.     Fibrinous  exudation  is  often  present. 

It  was  found  in  an  examination  of  27  kidneys  affected 
by  this  disease  that  the  epithelium  was  free  from  oil  in 
10,  slightly  fatty  in  4,  generally  fattj  in  18. 

Their  con-  The  straight  tubes  present  some  variety.     Some,  like 

the  convoluted,  are  generally  packed  with  the  products  of 
epithelial  growth,  while  others  contain  transparent  fibrine. 
I  a  the  earlier  stages  this  transparent  effusion,  which  has 
probably  come  from  the  malpighian  body,  is  contained 
inside  a  natural  ex)ithelial  lining,  while  as  the  disease  ad- 
vances the  cells  disappear  more  or  less  completely,  leaving 
the  tube,  which  now  consists  only  of  naked  basement 
membrane,  filled  with  large  transparent  plugs. 

If  a  section  has  been  cut  from  a  portion  of  the  kidney 
previously  frozen  or  otherwise  hardened  it  may  be  seen 
that  all  the  structures  of  the  organ  are  unaffected  by 
disease,  save  only  that  the  tubes  are  distended.  Some- 
times all  the  tubes  seem  to  have  suffered  alike,  so  that 
the  whole  surface  exposed  is  uniformly  covered  wnth  dark 
swollen  tubules.  Sometimes  the  distended  tubules  are  more 
numerous  near  the  surface  than  in  the  deeper  parts,  or 
may  occur  in  little  isolated  masses,  lying  among  the 
natural  structure. 

Sometimes  the  tubes  are  filled  uniformly,  as  represented 
in  the  adjoining  woodcut,  but  perhaps  more  often,  par- 
ticularly in  cases  of  standino-,  the  obstructions  are  scat- 
tered  and  partial,  some  tubes  only  being  plugged,  and 
those  only  for  part  of  their  length.     The  affected  tubes 
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inaj  be  stuffed  to  dark  oj)acity  with  an  epithelial  coii- 
g-lomeration  which  in  profile  appears  solid,  but  in  section 
often  displays  a  bore  which  may  be  either  empty  or  may 
contain  oil  globules.  Besides  such  epithelial  plugs  fibri- 
nous cylinders  contribute  largely  to  the  obstruction.  They 


Obstruction  of  tubes  by  epithelium,  in  nephritis  of  a  month's  standing  ;  from 
a  child  six  years  old.     A  malpighian  body  is  seen  in  the  corner. 


are  almost  always  present  in  the  later  stages.  And  some- 
times in  a  very  early  stage  in  a  rapidly  fatal  form  of  the 
disease  they  are  as  abundant  as  if  a  general  croupous 
inflammation  had  pervaded  the  whole  epithelial  surface 
and  closed  every  channel  as  if  with  molten  glass. 

The  irregular  or  scattered  distention  Avliich  has  been 
spoken  of  is  often  marked  when  the  epithelium  is  fatty  ; 
the  obstruction  is  limited  to  certain  families  of  tubules, 
which  are  conspicuous  under  the  microscope  by  their  dark 
contents,  to  the  naked  eye  as  white  specks  sprinkled 
through  the  tissue.  Those  of  the  straight  tubes  which 
are  affected  are  marked  not  by  spots  but  streaks.  A 
section  of  a  kidney  affected  as  described  is  shown  in 
plate  2. 

Besides  such  contents  as  have  been  mentioned  it  often 
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Diffuse  nephritis  of  ten  weeks'  standing,  from  a  boy  of  seven.'  The  tubes  are 
variously  di&tended  witli  tibrino  and  swollen  epithelium,  and  between  them 
is  a  profuse  interstitial  nucleation.  A  malpighian  body  surrounded  con- 
centrically by  nuclei  is  seen  at  the  lower  part.  Almost  immediately  above 
it  is  a  tube  stretched  to  nearly  the  same  size. 
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Similar  section  from  a  healthy  child,  for  comparison. 


The  case  to  M'hich  this  woodcut  refers  is  given  at  p.  61. 
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happens  in  recent  and  congestive  cases  that  a  coil  of  tube 
will  contain  blood  which  has  escaped  from  the  malpighian 
body. 

Such  is  the  condition  of  simple  tubal  nephritis ;  but  Fibroid 
the  kidney  offers  no,  exception  to  the  general  law  that  gometimef 
disease  to  be  simple  must  be  recent,   and  that  long-con-  supemddetl 
tinued  inflammatory  action,  or,  in  other  words,  persistent  contractiDg 
liyperEemia,    is    apt    to    give    rise    to    fibroid    induration,  kidney. 
This  in  this  instance  takes  the  shape  of  an  uniform  hyper- 
nucleation    of  the   intertubular   tissue ;  attended  at  first 
with  a  scarcely  appreciable  increase  of  bulk,  but  after  a 
time  by  a   nearly   even   hypertrophy  of  the  interstitial 
substance  and  an  increase  in  the  bulk  of  the  organ  beyond 
what  is  due  to  tubal  distention.     This  change  is  at  first 
almost  inappreciable  even  with  the  microscope,  and  up  to 
a  late  stage  works  no  such  alteration  in  the  appearance  of 
the  gland  as  to  make  it  readily  recognizable.     But  though 
often  undiscovered  it  is  present  more  often  than  not  in 
fatal  chronic  cases  ;  and  probably  it  may  be  credited  in 
many  such  with  having  given  the  persistence  to  the  dis- 
order which  has  brought  the  organ  within  the  range  of 
pathological  observation.     How  often  it  is  absent  is  seen 
in  the  ordinarily  absolute  restoration  of  the  kidney  after 
tubal  inflammation . 

It  is  impossible  to  say  how  soon  in  the  course  of  the 
disease  the  additional  change  may  arise ;  it  is  certainly 
absent  as  a  rule  in  cases  which  have  terminated  within 
the  first  few  weeks  ;  while  the  majority  perhaps  of  those 
of  which  the  duration  has  counted  by  months  show  more 
or  less  of  it.  In  the  instance  of  the  jockey,  related  at 
page  79,  intertubal  cellular  formation,  though  approxi- 
mating perhaps  as  much  to  pus  as  to  fibre,  was  found 
within  six  weeks  of  the  outset.  The  appearances  are 
represented  in  the  annexed  woodcut.     (Page  30). 

The  presence  of  the  intertubal  nucleation — or,  in  other 
words,  of  incipient  fibrosis — may  be  suspected  when  the 
inflammatory  attack  is  severe  and  persistent ;  but  there 
are  no  early  symptoms  or  peculiarities  of  cause  or  com- 
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mencement  by  which  the  cases  to  be  thus  succeeded  differ 
from  those  which  are  not.     The  attack  is  not  to  be  dis- 


Corpuscular  formation  in  interstitial  tissue  in   congestive  iiephriti.«, 
rupture  of  capsule — from  cortex. 
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tinc^nished  from  one  of  uncomplicated  tubal  inflammation, 
which,  indeed,  it  probablj  for  a  time  is.  The  fibrosis  is  appa- 

'  The  case  to  which  these  illustrations  refer  is  given  in  detail  at  p.  79. 
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rently  secondary;  its  seeds  are  sown  by  the  inflammation 
of  the  glandular  elements  in  which  the  attack  originated. 


Interstitial  niicleation  in  case  of  diffuse  nephritis,  with  the  lai'ge  white 
kidney,  of  16  weeks'  standing,  from  a  girl  of  thirteen. 

As  time  goes  on,  while  yet  the  bulk  of  the  organ  is 
excessive,  it  gives  signs  of  its  contractile  tendency  in  small 
scattered  depressions  and  superficial  retractions.  In  a 
small  but  appreciable  minority  of  cases  the  fibrotic  process 
survives  the  catarrhal  and  pursues  its  course  alone,  the 
contractile  superseding  every  other  morbid  action.  Thus, 
however  different  in  its  clinical  origin,  the  pathological 
results  of  this  secondary  fibrosis  may  in  the  end  resemble, 
or  even  be  indistinguishable  from,  those  of  fibi^osis,  begin- 
ning independently,  as  it  so  often  does,  in  connection  with 
the  granular  kidney  of  indeterminate  cause  and  latent 
origin. 

The  vast  majority  of  the  fatal  cases  beginning  with 
glandular  inflammation  terminate  with  the  large  white 
kidney  which  is  smooth  or  only  sparsely  dimpled ;  but  now 
and  then  in  large  experience,  the  disorder  having  arisen  in 
scarlatina  or  with  acute  symptoms  from  some  other  recog- 
nized cause  of  renal  inflammation,  will  prove  so  tenacious 
and  at  the  same  time  so  tardy,  that  the  end  may  be  post- 
poned for  many  years,  and  the  kidneys  found  granulated 
and  contracted.  An  instance  in  which  this  result  was  found 


Fibrotic, 
sometimes 
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eleven  years  after  scarlatina  is  related  at  page  91. 
Another  will  be  fonnd  in  the  chapter  on  the  condition  of 
the  blood-vessels  in  chronic  albnminnria. 


Fatty  Degeneration. 

A  fatty  condition  of  the  renal  epithelinm  has  attracted 
.  much  attention.  As  already  stated,  the  epithelium  fre- 
quently becomes  loaded  v^ith.  oil  as  a  consequence  of  tubal 
nephritis,  especially  when  that  disorder  has  arisen  in  con- 
sequence of  exposure  to  cold.  If  the  change  is  extensive 
and  of  some  standing  it  gives  rise  to  a  striking  peculiarity 
in  the  appearance  of  the  organ.  The  outside  still  remains 
smooth  to  the  touch,  but  is  closely  sprinkled  with  little 
white  sharply-defined  specks,  like  bits  of  bran.  They  have 
a  broken  appearance,  and  their  white  colour  forms  a  con- 
trast with  the  yellowish  cortex,  through  the  whole  of  which 
they  are  interspersed.  This  appearance  is  characteristic 
Fatty  de-  of  a  great  amount  of  fatty  change  in  the  accumulated 
^f"p\'f\ie.  epithelium.  The  specks  are  aggregations  of  fat  within 
li"™-  the  tubes.     (See  plate  2.) 

Where  the  epithelium  has  become  fatty  to  a  less  degree 
it  is  often  difficult  to  detect  the  change  without  micro- 
scopic examination.  The  only  difference  evident  to  the 
naked  eye  is  a  somewhat  yellowish  shade  over  the  cortex, 
and  a  coarseness  of  texture  which  contrasts  with  the  close 
fine  grain  seen  where  the  epithelium  is  unchanged. 

It  will  be  seen  hereafter  that  when  the  renal  disturb- 
ance has  come  on  after  cold,  fatty  change  is  the  rule ; 
when  after  scarlatina,  it  is  the  exception.  There  can  be  no 
doubt  that  the  importance  of  this  alteration  has  been  much 
exaggerated.  It  is  not  the  primary  change,  but  is  the 
result  of  an  altered  state  of  nutrition  of  the  cells  conse- 
quent upon  the  inflammatory  state. 

Though  rapidly  produced  it  is  never  seen  in  the  very 
earliest  stage  of  the  disease.  It  may  be  found,  however, 
within  a  few  weeks  of  the  outset,  and  may  prove  fatal 
within  six  weeks,  though  usually  more  protracted. 


PLATE  II.,  to  face  page  2G4. 

A  Section  cut  from  a  Kidney  affected  by  Tubal  Nephritis,  in  which 
Fatty  Degeneration  of  the  Epithelium  has  taken  place  to  a  considerable 
extent.  The  tubes  are  not  evenly  obstructed,  but  patches  of  tubes  are 
distended  to  opacity,  while  others  are  clear  and  transhicent.  The 
tubes  are  all  in  contact  with  each  other,  showing  the  absence  of  any 
intertubular  growth. 

The  Section  was  made  from  a  portion  of  kidney  which  had  been 
boiled. 

The  organ  from  which  the  section  was  obtained  was  a  beautiful 
specimen  of  the  speckled  kidney  described  in  page  264.  The  surface 
was  smooth  to  the  touch.  The  tubes  were  loaded  with  fatty  epithe- 
lium. 

The  siibject  of  the  disease  was  a  boy,  who  died  during  an  attack  of 
convulsions,  having  had  albuminuria  and  general  dropsy  for  ten 
weeks.     The  cause  of  the  attack  was  uncertain. 
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Tubal  Nephritis:  partialr-e^striictioii  of  tubes. 
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Tlie  change  takes  place  independently  of  any  similar 
alteration  in  other  organs  simply  as  the  result  of  a  local 
condition.  As  in  the  liver,  it  by  no  means  indicates  a 
hopeless  state  of  disease.  The  epithelium,  for  a  time 
fatty,  may  recover  its  natural  characters.  The  only  fact 
1  have  been  able  to  associate  with  this  state  is  that  it 
arises  in  the  great  majority  of  cases  Avhen  the  disorder 
has  been  traced  to  cold  and  exposure.  I  fovmd  that  of 
nine  grown  persons  who  had  died  with  the  kidney  in 
this  state,  three  were  known  to  have  been  given  to 
drinking  ;  but,  since  the  condition  is  found  in  children, 
it  is  hardly  possible  to  assign  much  importance  to  this 
coincidence.  It  agrees  with  all  our  experience  in  patho- 
logy to  find  oil  produced  in  tissues  altered  by  inflam- 
mation. 

Considering  how  much  more  the  kidneys  are  congested 
when  cold  has  been  the  cause  of  the  disorder  than  when  it 
has  followed  scarlatina,  we  may  surmise  that  the  alteration 
is  simply  due  to  the  greater  intensity  of  inflammatory 
action  in  one  case  than  the  other. 

Such  is  a  general  sketch  of  the  pathology  of  the 
large  mottled  kidney,  of  tubal  or  diffuse  nephritis,  with 
its  occasional  interstitial  complications  and  consequent 
ultimate  tendency  to  contraction.  It  will  be  easy  to  add 
from  time  to  time  such  particulars  as  belong  to  the  se- 
veral varieties  of  the  disease.  It  will  be  observed  that  I 
have  included  the  fatty  and  the  non-fatty  in  a  common 
description. 

Thus,  to  place  in  a  few  words  the  results  which  have 
been  arrived  at,  they  may  be  thus  condensed : — 

Inflammation  arising  in  the  secreting  portion  of  the  Patholo- 
kidney  may  take  a  purely  tubal  or  more  general  form,  "^^'  ^""^' 
the  first  prevailing  in  the  early  stages  of  the  disease,  the 
second  in  the  later.  The  two  are  not  capable  of  practical 
disscverment ;  the}^  pass  into  each  other  by  impercei^- 
tible  grades  ;  they  are  not  to  be  separated  clinically  except 
on    the    general   rule   that   the   longer  the  disorder  has 
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lasted  the  less  simple  will  be  its  results ;  aud  in  their  post- 
mortem appearances  they  are  often  not  to  be  distinguished 
save  bj  the  microscope,  and  with  that  not  always  easily. 
It  is  probable  that  in  most  cases  the  interstitial  is  merely 
an  extension  of  the  primarily  tubal  inflammation  ;  evident 
that  in  some  the  inflammatory  process  is  simultaneous 
throughout  the  organ. 

The  following  are  the  more  obvious  organic  results  of 
the  various  conditions  and  stages  of  the  process : — 

1 .  The  blood-dripping  chocolate  kidney  of  acute  con- 
gestive nephritis,  usually  purely  tubal. 

2.  The  large  mottled  kidney,  with  absolutely  smooth 
surface  and  loose  capsule,  of  chronic  but  usually  not  very 
protracted  nephritis,  as  yet  piu-ely  tubal.  Of  this  the  epi- 
thelium may  be  fatty  or  not  according  to  circumstances. 

3.  The  large  white  mottled  kidney,  still  smooth  or 
barely  dimpled,  of  nephritis  mainly  or  primarily  tubal, 
but  complicated  with  interstitial  nucleation  or  incipient 
fibrosis.  This  is  not  to  be  distinguished  save  with  the 
microscope  from  the  preceding,  of  which  it  may  con- 
stitute either  a  later  stage  or  a  more  severe  form.  As  it 
advances  superficial  retractions  declare  its  character  to 
the  naked  eye. 

4.  The  contracted  or  granulating  kidney,  not  often 
originating  in  this  manner,  but  to  be  recognised  as  a  rare 
and  late  result  of  nephritis  primarily  tubal. 
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CHAPTEE  IV. 

CLINICAL  HISTORY  OF  TUBAL  AND  DIFFUSE 

NEPHRITIS. 

It  may  be  well  to  consider,  first,  tlie  conditions  under 
wliicli  persons  are  likely  to  be  attacked ;  and,  secondly, 
tlie  immediate  causes  which  give  rise  to  the  disorder. 


Subjects. 

It  appears  that  of  the  adults  which  are  the  subjects  of 
it  more  than  twice  as  many  belong  to  the  male  as  to  the 
female  sex. 

In  childhood  this  inequality  is  less.  Dr.  Miller,  in  his 
Treatise  on  the  Kidneys  in  Scarlatina,  has  given  the  details 
of  66  cases  where  the  disease  arose  from  scarlet  fever. 
His  patients,  with  one  or  two  exceptions,  were  children ; 
35  were  male,  31  female.  I  have  obtained  from  my  own  Sex. 
practice,  and  that  of  my  colleagues  at  the  Children's 
Hospital,  the  notes  of  105  cases  of  the  disease.  58  of 
these  occurred  in  boys,  47  in  girls.  This  includes  cases  of 
the  disease  from  all  causes. 

Dr.  Tripe,  w^ho  has  given  some  comprehensive  jjajDcrs 
on  scarlatinal  dropsy,^  assigns  the  proj)ortion  of  males  to 
females  as  60  to  39. 

I  find  that  out  of  16  cases  in  persons  over  the  age  of 
16,  under  my  own  observation,  where  the  disease,  arising 
from  various  causes,  ended  in  death,  only  three  were  in 
females. 

'  Brit,  and  For.  ]Med.-Cliir.  Eeview,  1854. 
T  2 
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Hence,  it  must  be  inferred  that  the  disease  is  most 
common  in  the  male  sex  at  every  period  of  life,  and  that 
the  inequality  is  greatest  in  adult  years.  Possibly  this 
may  be  partly  due  to  the  more  frequent  exposure  to  weather, 
and  the  more  liberal  use  of  intoxicating  drinks  in  men 
than  in  women. 

But  the  fact  that  the  diflFerence  exists  in  children  where 
the  habits  of  the  sexes  are  the  same,  is  enough  to  prove 
that  the  masculine  gender  is  a  predisposing  cause. 
Age.  The    disease  is    essentially   one   of  earlj  life,  though 

perhaps  no  period  can  claim  a  total  exemption.  It  is 
nearly  unknown  during  the  first  year,  mre  in  the  second, 
afterwards  common.  The  frequency  with  which  it  hap- 
pens in  children  as  the  consequence  of  scarlatina,  or  cold, 
must  have  struck  everyone  who  is  familiar  with  children's 
diseases.  As  to  its  occurrence  later  in  life,  it  may  be 
stated  to  be  rare  after  40,  almost  unknown  after  50.  The 
later  in  life  the  disorder  occurs  the  more  congestive  its 
type  as  far  as  regards  the  affected  organ. 

Taking  the  cases  at  a  general  hospital,  St.  George's,  I 
found  that  of  39  fatal  cases  which  hajipened  under  my  own 
observation  at  that  institution,  in  which  the  kidneys  were 
examined  microscopically,  so  that  there  could  be  no  doubt 
of  the  nature  of  the  disease,  the  ages  were  thus  distributed: 
11  died  during  the  first  10  years  of  life,  5  during  the 
second,  7  during  the  third,  4  during  the  fourth,  3  during 
the  fifth,  while  after  f,0  none  occurred.  This  evidence 
may  be  taken  as  trustworthy,  for  though  the  number  of 
cases  is  small,  each  has  been  carefully  examined.  Much 
the  same  results  were  obtained  from  the  analysis  of  a  much 
larger  number  of  cases  extracted  from  the  hospital  re- 
cords.' The  prevalence  of  the  disease  during  the  first 
ten  years  of  life  depends  chiefly  upon  the  frequency'-  of 
scarlatina  in  that  period.  Thus  there  are  two  periods  of 
life  which  are  especially  amenable  to  the  disease.  The 
scarlatinal  form  is  most  common  under  10  years  of  age; 
the  form  which  results  from  cold  is  especially  apt  to  occur 
between  20  and  30. 

'  See  paper  in  Med.-Cliir.  Trans,  vol.  xliv.  p.  171. 
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Causes. 

Pel-Laps  the  only'  predisposing  cause  of  glandular  Predispos- 
nepliritis  wliicli  can  be  clearly  traced  is  residence  in  a 
temperate  climate.  The  disease  seems  to  happen  with 
much  impartiality  in  obedience  to  external  circumstances, 
without  reference  to  any  innate  or  personal  proclivity.  1 
have  examined  with  some  care  the  evidence  which  exists 
as  to  any  relationship  between  this  disease  and  the  tuber- 
cular diathesis.  The  rarity  with  which  phthisis  co-exists 
is  such  as  to  lead  to  the  belief  that  there  is  no  connection 
w^hatever  between  them.  Of  29  fatal  cases  tubercles  were 
found  in  the  body  in  4.  Eegarding  the  question  from 
another  point  of  view,  I  examined  the  details  of  all  the 
cnses  of  phthisis  examined  in  the  post-mortem  room  of  St. 
George's  for  a  term  of  live  years.  They  amounted  to  2  44. 
In  only  17  were  the  kidneys  described  as  large,  smooth, 
and  mottled  ;  and  in  the  present  state  of  our  knowledge 
we  cannot  but  conclude  that  most  of  these  were  of  the 
waxy  or  lardaceous  variety. 

As  to  gout,  which  so  often  accompanies  the  granular  ^*o  asso- 
kidney,  it  is  almost  unknown  as  associated  with  nephritis,  ^yi^h  tu- 
In  the  106  cases  from    the    post-mortem   books,  gout    is  b.rcuiosis 
mentioned   only    once,   and  then  in   a  doubtful  manner. 
Gout,  however,  leaves  so  little  behind  it,  that  it  may  easily 
escape  notice  in  the  account  of  a  post-mortem  examina- 
tion.    I  therefore  examined  the  clinical  notes  of  29  fatal 
cases    of   this   disease,    which  had  been  under  my    own 
observation  during  life,  and  where  particular  regard  had 
been  had  to  this  question.     There  was  no  mention  of  gout 
or  rheumatic  gout  in  any  one. 

We  may  conclude,  therefore,  that  neither  tuberculosis 
nor  gout  predisposes  to  tubal  nephritis. 

As  to  the  immediate   or   exciting  causes  these  are  of  Exciting 
peculiar  interest  in  relation   to  this    disorder,    since  its 
course  appears  to  be  closely  regulated  by  the  nature  of  the 
cause  from  which  it  has  sprung.     From  this  circumstance, 
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tlie  clinical  history  of  the  disease  can  scarcely  be  satis- 
factory without  consideration  at  the  same  time  of  the 
particular  incident  which  has  set  it  going.  It  will,  per- 
haps, be  well  to  give  first  a  simple  enumeration  of  the 
several  causes  from  which  the  disease  springs;  then  a  gene- 
ral sketch  of  the  symptoms  which  may  happen  in  all  cases; 
and  afterwards  to  revert  to  each  particular  source  of  the 
disorder,  describing  its  mode  of  action  and  the  consequent 
course  of  the  symptoms  with  as  much  detail  as  may  be 
needful  to  make  the  account  complete. 
Rend  It  may  be  generally  stated   that   this   inflammatory 

formcd^in     affcction  ariscs  from  unnatural  stimulation  of  the  kidneys. 
the  body,     The  blood  is  charged  with  material  excessive  in  quantity 
duced  fiora  Or  unnatural  in  quality,  which  these  glands  take  upon 
-without.       themselves  to   remove.      Their   own  proper  elements   of 
secretion  are  poured  upon  them  in  sudden  and  excessive 
amount,  or  matter  is  throvvii  upon  them  which  is  foreign 
to  their  usual  habit.    As  a  consequence  of  overwork,  or  of 
work  to  which  they  are  not  adapted,  they  take  on  a  tur- 
bulent and  abnormal  activity.     They  become  congested, 
the  tubes  get  choked  up  with  epithelial  growth,  and  the 
disease  is  established. 

The  causes  of  nephritis  may  be  thus  enumerated : — 

1.  Circumstances  which  throw  upon  the  kidney  the 
work  of  other  glands : — Cold  to  the  body,  by  checking 
perspiration ;  obstructions  to  the  escape  of  bile ;  destruc- 
tion of  one  kidney,  by  throwing  double  work  on  the 
other  (?). 

2.  Diseases  which  develop  a  material  which  acts 
as  a  renal  irritant: — Scai-latina,  measles,  diphtheria, 
erysipelas,  typhus,  pneumonia,  cholera  (?),  acute  rheu- 
matism (?). 

3.  Matters  taken  from  without  which  act  as  renal  irri- 
tants : — Turpentine,  alcohol,  cantharides,  arsenic,  &c. 
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Symptoms. 

The  complaint  begins  in  a  definite  manner,  and  can 
almost  always  be  traced  to  its  cause.  The  symptom  which 
commonly  first  attracts  notice  is  cederaa.    At  the  same  time 
the  urine  is  darker,  and  in  smaller  quantity  than  usual, 
and  there  is  probably  pain  in  the  loins.     The   following- 
is  a  sketch  of  the  disease  in  its  most  acute  form.     A  man  In  acute 
approaching  middle  age  has  been  working  hard,  and  while 
sweating  freely  is  exposed  to  cold.     Within  a  few  hours 
he  may  become  '  ill  all  over,'  with  shivering  and  head- 
ache.   Soon  his  face,  particularly  a.bout  the  eyes,  becomes 
pnffy,  and  oedema  spreads  quickly  over  the  body.    He  now 
has  a  dull  pain  or  feeling  of  weight  in  the  loins,  and  the 
urine  has  nearly  stopped.     Perhaps  only  a  few  ounces  are 
passed  in  the  twenty-four  hours  of  urine,  which  is  black 
with  blood,  and  loaded  with  a  dark  sediment,  which  to 
the  eye  appears  like  fine  powder.     The  pulse  is  hard  and 
full,  the  skin  hot  and  dry,  the  tongue  coated,  the  face 
flushed.      There   is    total   loss  of  appetite,   and   perhaps 
vomitino'.     The  older  writers  often  describe  such  a  state 
of  things  as  acute  or  inflammatory  dropsy,  and  with  truth,   Sudden 
though  the  inflammation  is  not,  as  they  supposed,  diffused  of  dropsy. 
over  the  areolar  tissue,  but  is  limited  to  the  kidneys.     If 
the  renal  mischief  be  very  intense,  the  urine  ma}^  be  re- 
duced to  2  oz.  or  3  oz.  a  day,  and  that  deeply  tinged  with 
blood.     This  condition  cannot  last  long.     If  the  secretion 
do  not  speedily  increase,  the  patient  will  be  poisoned  by 
the  retained  elements  of  the  urine,  become  comatose  and 
die.     The  kidneys,  supposing  the  disease  to  have  attacked 
a  person  previously  healthy,  will  be  found  to  be  in  the 
state  described  as  belonging  to  acute   nephritis.      They 
will  be  gorged  with  blood,  greatly  increased  in  bulk,  and 
with  an    evident   deposit   showing   through  the    general 
congestion. 

More  commonly,  however,  the  patient  Avill  not  die  so 
early  in  the  disease.     The  quantity  of  urine  will  gradually 
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increase,  tliougli  still  remaining  below  the  natural  s!an- 
dard.  The  dropsy  will  gain  ground,  involving  the  serous 
cavities,  and  death  will  take  place  in  a  month  or  six 
weeks,  with  coma  preceded  or  not  bj  epileptiform 
seizures.  Or  it  may  hapi^en  that  he  will  be  cut  off  by 
acute  inflammation  of  the  lungs,  or  of  one  of  the  serous 
membranes. 

If  the  disorder  take  a  favourable  turn,  the  urine  will 
increase  in  quantity,  in  some  cases  even  to  twice  or  thrice 
the  natural  amount.  The  dropsy  will,  at  the  same  time, 
subside,  the  albumen  at  length  cease  to  be  perceptible, 
and  the  patient  will  be  convalescent,  though  often  left  in 
a  very  ansemic  condition. 
More  It  is,  however,  the  exception  for  tubal  nephritis  to 

ciiroiiic 

variety.  occur  in  this  rapid  and  active  form.  In  the  majority  of 
cases  the  disease,  though  beginning  with  marked  and 
definite  symptoms,  and  in  consequence  of  a  clearly  ascer- 
tained cause,  travels  with  slower  steps.  The  urine  be- 
comes dark  and  scanty,  there  is  dull  pain  in  the  loins,  and 
oedema  begins   in   the  face  and  gradually  pervades  the 

Dropsy.  whole  body.  The  dropsical  effusion  varies  mostly  with 
the  diminution  of  the  urine  and  the  obstruction  in  the 
tubes.  It  extends  into  the  peritoneum,  then  into  the 
pleurse,  and  lastly  into  the  pericardium.  Under  this  more 
ordinary  and  slower  form  of  the  disorder,  antemia  is  con- 
spicuous, while  febrile  symptoms  are  slight,  or  altogether 
absent.  Patients  thus  affected  may  sometimes  be  dis- 
tinguished at  a  glance  from  the  other  inmates  of  a  medical 
ward.  A  man  under  the  middle  time  of  life,  with  a  pallid, 
puffy  face,  who  sits  up  in  a  bed,  using  his  arms  as  sup- 
ports whereon  to  elevate  his  shoulders,  may  be,  without 
much  fear  of  mistake,  put  down  as  labouring  under  this 
form  of  renal  disease.  And  it  may  be  predicted  of  him, 
also,  that  the  pleura  are  the  seat  of  serous  effusion. 

CRdoma  of  Another  form  of  serous  effusion  occasionally  found  in 

this  asm  other  forms  of  renal  disease,  though  perhaps  less 
allied  in  its  nature  to  dropsy  than  to  inflammation,  is 
axloma  of  the  larynx.    Cases  have  been  recorded  in  which 


ku'jnx. 
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the  upper  part  of  the  tongue,  the  arjta3no-epiglotticloeau  Albumi- 
folcls,  and  the  sub-mucous  arcohir  tissue  above  the  vocal  .,pi\u,ii;i, 
chords,  have  become  infiltrated  with  serum,  as  a  part  of 
general  oedema,  such  as  follows  scarlatina  or  exposure  to 
cold.  Dr.  Gibb  mentions  such  a  case  in  a  child  of  tvio- 
aud-a-half  years  old.  Dr.  Fauvel,^  in  a  paper  upon  albu- 
minuric aphonia,  records  several  instances  of  the  same 
aifection,  in  one  of  which  tracheotomj  was  performed 
with  a  favourable  result.  I  have  met  several  in  mj  own 
practice.  Laryngeal  dyspnoea  comes  on  somewhat  sud- 
denly with  alteration  or  loss  of  voice.  On  looking  into 
the  throat  the  mucous  folds  above  the  epiglottis  may  be 
seen  to  be  swollen  and  puflFj^,  and  the  epiglottis  itself 
sometimes  felt  with  the  finger  to  be  thick  and  prominent. 
This,  should  the  case  terminate  fatally,  will  be  found  to 
be  part  of  general  submucous  infiltration,  which  lifts  up 
the  membrane  chiefly  betv;een  the  epiglottis  and  the  true 
chords  into  rounded  prominences.  The  condition  is  one 
of  much  danger,  though  often  amenable  to  treatment.  It 
not  infrequently  shortly  precedes  or  directlj'  contributes 
to  the  fatal  ending.  There  is  usually  neither  cough  nor 
expectoration.  Croupy  breathing  is  its  most  obvious 
symptom. 

Acute  inflammation  in  less  equivocal  shapes  contributes  LiaLility  to 
largely  to  the  mortality  of  the  disease.    This  is  most  prone  tion  "f" 
to  attack  the  serous  membranes,  the  pleura  and  pericar-  serous 

mem- 

dium  more  often  than  the  peritoneum.     The  substance  of  branes,  &c. 
the  lungs,  also,  is  sometimes  affected,  but  not  so  often  as 
the  serous  investments.     Bronchitis  is  comparatively  rare. 

With  children,  inflammation  of  one  or  other  of  the  And  in 
organs    of  respiration  is  the  most  fatal  tendency  of  the  ti|e  oi^Li's 
disease.     Not  only  are  they  liable  to  pleurisy,  pneumonia,  of  rospira- 
and  bronchitis,  but  membranous  croup  sometimes  occurs,     cialiy. 

Erysipelatous  inflammation  often  attacks  the  dropsical 
limbs,  though  it  is  to  be  feared  that  this  is  as  often  the 


'  Dr.   Fauvol,  Comptc-rvendu   du   Congres  Medico- Chi rurgical   dc   Roueii, 
1763,  p.  33.     Gibb  on  the  Throat  and  Windpipe,  2nd  edition,  p.  282. 
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result  of  injudioions  treatment  as  of  the  natural  tendency 
of  the  disease. 

Vomiting  may  happen  at  any  stage,  even  the  earliest ; 
it  is  often  incontrollable.     Diarrhoea,  on  the  other  hand, 
occurs  but  seldom,  and  then  is  not  a  source  of  danger. 
ITeid  The  head  symptoms    which    occur  in  this  more  pro- 

geneniny^  louged  form  of  the  complaint  are  usually  of  a  convulsive 
couvulsive.  kind,  whereas  when  the  disease  is  of  the  acute  form  first 
described,  coma  is  apt  to  set  in  without  any  such  prelude. 
The  epileptic  seizures  sometimes  come  on  without  any 
premonitory  sign,  or  they  may  be  preceded  by  pain  in  the 
head,  drowsiness,  or  peculiarity  of  manner.  The  convul- 
sive seizures  may  be  repeated  in  quick  succession,  and 
then  pass  off  without  any  further  mischief,  or  they  may 
give  place  to  a  condition  of  incomplete  coma,  which  is 
apt  to  end  fatally. 
Ansemic  The  occurrcnce  of  any  of  these  symptoms  appears  to 

Lndn"  depend  on  the  co-operation  of  two  causes — an  ansemic 
state  of  the  nervous  centres,  and  their  impregnation 
by  urcemic  poison.  Post-mortem  examination  shows  the 
brain,  especially  in  adults,  to  be  pale  and  watery.  Even 
in  cases  where  much  heat  of  the  head  has  suggested  con- 
gestion within,  it  is  found  after  death  that  the  contrary 
condition  exists.  It  is  generally  believed  that  violent 
convulsive  attacks  necessarily  cause  congestion  of  the 
brain  ;  but  the  fallacy  of  this  belief  is  shown  by  the  facts 
observed  in  this  disease.  The  brain  is  found  to  be  deficient 
in  vascularity,  though  convulsions  have  been  repeated  with 
violence  almost  until  the  moment  of  dissolution.  With 
children  it  often  appears  that  the  convulsions  are  associ- 
ated with  some  inflammatory  state,  such  as  pneumonia,  the 
brain  being  consequently  congested.  Continued  vomiting 
appears  to  act  as  a  forerunner  of  the  convulsive  attacks. 
If  a  patient,  particularly  one  past  childhood,  be  much 
exhausted,  especially  by  vomiting,  it  may  generally  be  pre- 
dicted that  ursemic  convulsions  are  at  hand.  Much  as 
children  are  liable  to  convulsive  seizures  during  the  course 
of  other  diseases,  it  appears  that  with  the  disorder  under 
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consideration  they  are  less  liable  to  be  affected  by  head  Attacks 
symptoms  tlian  grown  people.     This  may  perhaps  be  attri-  jno,/^itii 
biited  to  the  more  rapid  course  of  the  complaint  in  chil-  children 
dren.      A    certain  time  is  needed  for  the  production   of  adults. 
the  general  anoBmia,  and  the  requisite  amount  of  ura^mic 
infiltration.     Adults  who  are  less  liable  to  be  cut  off  by 
inflammatory  attacks,  and  who  at  the  same  time  are  less 
likely  to  make  an  easy  recovery,  suffer  from  what  may  be 
considered  the  ultimate  dangers  of  the  disease. 

Of  63  cases  of  tubal  nephritis  ending  in  recovery  at 
the  Hospital  for  Sick  Children,  the  subjects  being  all 
under  12  years  of  age,  but  5  had  convulsive  seizures  in 
the  course  of  the  complaint. 

Taking  fatal  cases  from  the  same  source,  I  find  that  in 
41  cases,  convulsions  generally  followed  by  coma  occurred 
in  12,  coma  without  convulsion  in  1. 

Among  persons  of  the  age  of  16  and  upwards  the  pro- 
portion was  found  to  be  considerably  greater,  convulsions 
or  coma  occurring  in  nearly  half  the  fatal  cases.  (See 
table,  p.  45.)  It  is  worth  observing,  in  connection  with 
the  state  of  the  brain  in  these  attacks,  that  they  almost 
always  occur  with  dilated  pupils,  whereas  during  congestion 
of  the  brain  the  pupils  are  generally  contracted.  When 
the  symptoms  take  a  severe  form,  the  attacks  occur  in 
quick  succession,  sixteen  or  seventeen  sometimes  happening 
■within  as  many  hours.  The  patient  between  whiles  is  in 
a  semi-comatose  state,  possibly  with  slight  stertor,  but  not 
absolutely  unconscious.  The  pallor  of  the  countenance 
will  often  serve  as  a  ready  means  of  distinguishing  head 
symptoms  from  this  cause. 

As  consequent  upon  this  disorder  when  it  occurs  in  its   Retinal 
more  chronic  form  must  be  mentioned  certain  afi'ections  of  "/^"\'^^- 

rhagic  ;uia 

the  vascular  system  which,  however  more  common  with  cardio- 
the  granular  kidney,  are  often  to  be  recognised  in  associa-  changes'. 
tion  with  this.     Epistaxis  occurs,   though  not  frequently. 
The   hemorrhagic    or   exudative   affection  of  the  retina, 
which  is   further  described  in   connection  with   granular 
degeneration,    is    sometimes    concurrent  with  nephritis. 
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especially  where  the  tubal  is  complicated  with  the  inter- 
stitial. 

Several  instances  have  come  within  my  observation  in 
which  renal  disease  orioinatino-  in  scarlatina  has  been 
more  than  commonly  prolonged,  and  has  at  last  given  rise 
to  the  characteristic  albuminuric  retina. 

These  obvious  secondary  affections  are  but  the  out- 
ward signs  of  a  general  modilication  of  the  vascular  system 
which  occurs  as  a  result  of  even  the  simplest  forms  of 
tubal  nephritis,  if  only  they  be  sufficiently  prolonged.  I 
ivill  not  here  more  than  briefly  refer  to  the  cardiac  and 
arterial  changes  which  are  associated  with  renal  disease, 
since  they  are  discussed  in  detail  in  a  subsequent  chapter, 
but  I  think  it  beyond  doubt  as  a  matter  of  observation 
that  the  heart  becomes  liypertrophied  and  the  arteries 
thickened  from  the  continuance  of  simply  tubal  nephritis, 
or  at  least  of  nephritis  in  as  simple  a  form  as  is  consistent 
with  its  long  continuance.  If  the  disorder  last  long 
enough  to  cause  secondary  arterial  changes  the  kidneys 
will  be  found  seldom  to  have  escaped  at  least  a  microscopic 
amount  of  incipient  fibrosis  or  interstitial  nucleation. 
Thus  hypertrophy  of  the  heart  may  be  pi-actically  recog- 
nized in  a  case  of  inflammatory  albuminuria,  as  a  hint 
that  secondary  changes  relating  not  only  to  the  heart  bat 
to  the  kidneys  are  in  progress,  and  the  disease  transferring 
itself  to  the  category  of  the  irremediable.  The  increase 
of  arterial  tension,  the  hardness  of  the  pulse  and  the 
evidence  of  the  sphygmograph,  are  enough  to  show  that 
extraordinary  resistance  is  opposed  to  the  circulation  even 
at  the  outset  of  the  disease,  and  that  this  should  cause 
cardiac  hypertrophy  and  arterial  change  is  consistent  with 
views  which  we  may  fairly  hold  with  regard  to  the  origin 
of  these  alterations. 

The  accompanying  table  gives  an  abstract  of  the  symp- 
toms which  occurred  in  a  series  of  39  fatal  cases,  of  all  of 
which  were  careful  notes  kept. 
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TaliJc  sJioiving  Affections  consequent  upon  Tuhal  or  Diffuse 
Nephritis  in  Cldldhoocl  and  afterivards. 


^ 

Under  Sixteen, 

Sixteen  and 

Total  Kuniber, 

Affection 

Twenty-three 

upwards, 

Thirty-nine 

Cases 

Sixteen  Cases. 

Cases 

Hsematuriii '     .          ... 

11 

7 

18 

Frequency  of  Micturition  . 

0 

4 

4 

Pain  in  Loins  .... 

1 

9 

10 

ffidema    ..... 

22 

16 

38 

Ascites 

11 

9 

20 

Hydrothorax    .... 

7 

4 

11 

Fluid  in  pericardium 

1 

0 

] 

Purpura  

0 

1 

1 

Epistaxis           .... 

0 

2 

1 

Erysipelas  or  Abscess 

3 

5 

8 

Ursemic  convulsions 

0 

5 

10 

Simple  coma     .... 

0 

1 

2 

Other  head  symptoms 

4 

0 

4 

Pneumonia        .... 

9 

1 

10 

Pleurisy 

5 

3 

8 

Peritonitis         .... 

2 

3 

5 

Pericarditis       .... 

0 

1 

1 

Endocarditis    .... 

0 

0 

0 

Bronchitis         .... 

8 

0 

8 

Coagulation    of   Mood  in  pul- 
monary artery 

0 

2 

2 

Croup,  or  diphtheria 

4 

0 

4 

Vomiting          .... 

4 

5 

9 

Diarrhoea           .... 

2 

3 

5 

Gout 

0 

0 

0 

The  table  has  been  divided,  so  as  to  show  how  the 
symptoms  differ  in  childhood  and  adult  life.  It  seems 
that  oedema  is  almost  an  invariable  symptom,  and  that 
ascites  and  hydrothorax  stand  next  in  frequency.  Yomit- 
ing  is  characteristic  of  the  disease  rather  than  diarrhoea. 
Unemic  poisoning  is  the  great  danger  in  the  adult ;  in 
childhood  inflammation  of  the  respiratory  organs.  The 
tendencies  of  the  disease  at  the  two  periods  of  life  will 
be  further  considered. 

Not  to  pass  without  notice  a  branch  of  clinical  obser-  Bodily 
vation  which  with  regard  to  some  disorders  is  of  the  first  tempera- 

.  .      .  .  ture. 

importance,  it  may  be  said  that  the  variations  of  bodily  heat 
in  tubal  and  diffuse  nephritis  are  scarcely  characteristic. 
I  have  before  nie  a  considerable  number  of  temperature 


Blood  evident  to  naked  eye. 
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charts  belonging-  to  tliese  disorders  in  their  different  forms 
and  rates  of  progress.  Some  betray  extreme  and  irregular 
elevations,  others  maintain  nmch  the  even  tenor  of  health. 
It  is  generally  manifest  that  the  variations  are  duo  not  to 
the  renal  disease  by  itself,  but  to  associated  and  secondary 
affections,  either  to  the  fluctuations  of  some  febrile  dis- 
order in  which  the  albuminuria  may  have  originated,  or 
to  superaddition  of  one  or  other  of  the  many  inflammatory 
affections  which  are  so  often  consequent  upon  it.  The 
thermometer  in  these  cases,  like  the  barometer  at  sea,  is 
chiefly  useful  in  foretelling  storms. 

Where  the  renal  disease  has  been  apparently  uncom- 
plicated I  have  often  known  the  temperatnre  to  range  for 
many  weeks  between  97*5  and  99"5,  and  sometimes  to  keep 
for  considerable  periods  within  narrower  limits.  With  an 
uncomplicated  and  chronic  case  the  range  of  temperature 
may  be  that  of  health  or  possibly  somewhat  depressed. 
Perhaps  the  only  elevation  we  can  assign  directly  to  the 
disease  is  a  rise  occasionally  appreciable  at  the  outset, 
especially  in  that  sudden  and  congestive  form  of  the  dis- 
order which  succeeds  upon  cold.  I  have  no  thermometric 
record  of  a  rise  at  outset  of  more  than  a  few  points  above 
100°,  but  that  the  temperature  is  sometimes  much  raised 
in  the  circumstances  I  have  mentioned  has  been  occasion- 
ally evident  to  touch,  though  no  accurate  observation  has 
been  secured.^ 
Tendency  ^^^    preceding   outline   chiefly   applies   to    nephritis 

to  re-^  where  it  ends  fatally,  fortunately  by  far  its  less  frequent 
termination.  From  whatever  cause  it  arises,  it  has  a 
natural  tendency  to  get  welt,  stronger  or  weaker,  accord- 
ing to  the  age  of  the  patient,  his  previous  habits,  and  the 
source  of  the  complaint.  Children  have  a  better  chance 
than  their  seniors.  As  resulting  from  febrile  disorders, 
by  far  the  majority  of  cases  will  recover  under  judicious 
treatment.  When  from  cold,  the  recoveries  are,  as  will  be 
presently  shown,  fewer.     Even  with  the  most  confirmed 

'   Some  valuable  information  npon  the  temperature  in  renal  disease  will  bo 
found  in  a  paper  by  Dr.  E.  L.  Tux  of  Eri.stol.     Med.  Times.  Get.  1,  187(t. 


covery. 
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and  seeming'ly  hopeless  cases  recovery  will  sometimes  take 
place,  and  it  is  not  a  solitary  experience  for  a  patient  with 
this  disorder,  discharg-ed  as  incurable,  to  come  back  in 
perfect  health  long  after  he  had  been  thought  to  be  dead. 
Recovery  is  heralded  by  an  increase  in  the  quantity  of 
urine,  which  soon  comes  to  surpass  its  natural  measure- 
ment, often  to  a  great  degree  ;  at  the  same  time  the  dropsy 
is  carried  off,  first  from  the  areolar  tissue,  then  from  the 
serous  cavities.  I  once  knew  in  such  circumstances  twelve 
imperial  pints,  or  240  ounces,  to  be  passed  in  the  twenty- 
four  hours,  carrying  with  it  not  only  the  dropsy,  but  a 
large  excess  of  urea  the  result  of  previous  accumulation. 
The  urine  may  recover  itself  soon  after  the  dropsy  goes, 
and  the  patient  speedily  return  to  health ;  or  in  a  less 
favourable  case  the  dropsy  and  all  conspicuous  signs  of  the 
disease  may  subside,  while  the  urine  continues  albuminous 
perhaps  for  years.  Casts  and  renal  epithelium  can  gene- 
rally be  detected  after  the  albumen  has  ceased  to  be 
perceptible. 

Sudden  attack  of  Dropsy,  with  bloody  and  albuminous 

urine;  recovery. 

The  following  case,  which  furnishes  an  instance  of  i-ecovciy 
fi-om  a  severe  attack  of  nephtntis,  is  slightly  abridged  from  a 
paper  in  the  'Lancet,'  ISTov.  1801,  by  Dr.  Williams  of  Swansea. 
The  patient  was  a  medical  student,  twenty-two  years  of  age,  in 
whose  fate,  as  Dr.  Williams  tells  us,  he  was  deeply  interested. 
If  it  is  allowable  to  hazard  a  conjecture,  we  may  guess  that  the 
patient  whose  symptoms  are  portrayed  so  faithfully  is  no  other 
than  the  distinguished  physician  who  tells  the  tale. 

'At  the  end  of  the  winter  session  at  one  of  the  London 
hospitals,  at  which  he  had  been  severely  working,  and  while  en- 
joying his  ordinary  health,  this  gentleman  was  seized  in  the  night 
with  bloody  urine,  and  a  frequent  desire  to  pass  it.  The  urine 
was  tirst  observed  to  be  dark  in  colour,  and  much  reduced  in 
quantity  on  rising  in  the  morning.  His  suspicions  were  excited 
as  to  this  symptom,  and  he  went  to  Dr.  Barlow,  who  tested  tlie 
urine,  and  found  upon  the  addition  of  nitric  acid  that  it  was 
literallv  converted  into  one  clot  of  albumen.     Dr.  Bright,  who 
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was  consulted  tlie  next  day,  recommended  the  patient  to  leave 
town  for  tlie  country,  holding  out  no  hope  of  recovery.  Dr, 
Prout,  who  was  next  appealed  to,  said  that  the  case  was  one  of 
hsemotrophy  of  the  kidneys,  the  urine  being  bloody,  of  high 
specific  gravity,  and  highly  albaminous.  Satisfied  now  that  he 
had  become  the  subject  of  Bi-ight's  disease,  the  patient  resolved 
to  leave  for  the  country.  Neither  Dr,  Bright  nor  Dr.  Prout 
would  hold  out  any  hope  of  recovery. 

'  On  the  tenth  day  after  the  first  appearance  of  the  symptoms 
the  patient  went  into  the  country.  The  urine  was  still  scanty, 
less  than  three-quarters  of  a  pint  in  twenty-four  hours ;  the 
dropsical  symptoms  every  day  increased ;  the  urine  was  as  dark 
as  porter,  and  highly  albuminous ;  the  skin  was  dry  and  feverish  ; 
the  breath  was  growing  in  tightness  and  difliculty.  In  a  fort- 
night further  the  body  had  greatly  increased  in  size,  while  the 
urine  had  scarcely  at  all  augmented  in  quantity.  Convinced 
that  he  was  going  to  die,  greatly  alarmed  at  the  swelling  and  the 
difficulty  of  breathing,  the  patient  determined  to  resort  to  com- 
pound  jalap  powder  and  warm  baths,  after  which  a  change  for 
the  better  became  evident ;  the  skin  began  to  act,  and  the  urine 
increased  in  quantity.  Thus  he  continued  for  three  months. 
The  ui'ine  was  now  more  abundant,  and  contained  a  smaller 
quantity  of  albumen  and  of  blood. 

'  Under  the  use  of  citrate  of  potash  and  iron,  which  were 
prescribed  by  Dr.  Prout,  the  improvement  continued  for  six 
months,  at  the  end  of  which  time  the  dropsy  had  entirely  disap- 
peared, the  patient  had  become  pale  and  thin,  the  urine  had 
greatly  increased  in  quantity,  and  micturition  was  frequent, 
both  during  the  day  and  the  night.  The  urine  deposited 
masses  of  casts,  epithelial  cells,  oil  globules,  red  corpuscles,  and 
granules. 

'  The  albumen  continued  to  diminish  ;  the  urine  averao-ed 
three  pints  in  the  twenty-four  hours,  was  of  a  slight  muddy  or 
smoky  tint,  and  never  fell  below  1012  in  sp.  gr.  The  patient 
was  pallid,  nervous,  and  dyspeptic,  but  was  active  in  mind  and 
body. 

'  At  the  end  of  two  years  from  the  first  attack  the  albumen 
had   entirely  disappeared.     For  three  or  four  years  afterwards 

there  persisted  a  slowly  decreasing  amount  of  renal  irritability 

that  is,  micturition  frequent  at  night,  and  the   ordinary  secretion 
was  rapid  and  excessive  during  the  day,  if  at  any  time  a  stimulus 
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were  ta-lcen.  After  the  urine  had  ceased  to  contain  albumen  the 
microscope  still  showed  a  few  casts,  cells,  and  oil  globnles. 

'  Moi^e  than  twenty  years  have  elapsed  since  the  patient  was 
downstrnck  by  his  attack. .  He  is  now  '  in  perfect  health.  The 
urine  has  been  perfectly  healthy  for  at  least  fifteen  years.  He 
has  never  experienced  the  slightest  relapse  or  return  of  the 
original  symptoms. 

'  Six  years  before  the  beginning  of  this  illness  the  subject 
of  it  had  a  severe  attack  of  scarlet  fever,  followed  by  slight 
dropsical  symptoms.' 


DUEATIOIN    OF    THE    DiSEASS. 

It  may  be  well  to  give  in  this  general  sketcli  a  few 
facts  as  to  the  duration  of  the  disease  in  different  circum- 
stances. The  first  six  months  will,  in  a  large  proportion  Generally 
of  cases,  bring  the  issue  to  recovery  or  death.  Most  of  mouth's -^'^ 
those  who  die  do  so  within  this  period.  But  to  this  rule 
there  are  striking  exceptions.  The  disorder,  originating 
perhaps  in  scarlatina,  or  in  some  other  equally  definite 
cause  of  renal  inflammation,  and  beginning  with  a  sudden 
outbreak  of  dropsy,  will  change  its  pace  and  character  ^^^  ]°-  °^' 

^    •"  .  °  ^  ceptional 

and  drag  its  victim  wearily  to  the  grave  after  the  manner  cases  in- 
of  the  more  chronic  forms  of  renal  disease.  In  such  cases  rotocted 
the  interstitial  growth,  probably  at  first  absent,  has  crept 
slovvdy  into  the  place  of  the  subsiding  catarrhal  disorder 
and  written  its  indelible  fiat  upon  the  struggling  organ. 
Five  years  ago  I  lost  sight  of  a  girl,  then  sixteen  years  of 
age,  who  had  been  frequently  under  my  observation  with 
albuminuria,  the  result  of  scarlatina  thirteen  years  before. 
An  instance  is  related  at  page  91  in  vrhich  a  young 
woman  died  with  a  contracted  and  granular  kidney,  the 
issue  of  scarlatinal  dropsy  dating  eleven  years  back; 
and  I  might  accumulate  in  no  inconsiderable  tale  ex- 
amples in  which  disease  of  the  same  character  and 
origin  has  been  protracted  for  several  years.     In  such  it 

'  That  is,  when  the  first  edition  of  this  work  n-as  published,  in  1867. 

U 
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may  be  stated  as  a  general  rule  tliat  tlie  kidney  will  pre- 
sent more  or  less  evidence  of  contraction  in  superficial 
puckering-  or  even  granulation,  and  that  its  interstitial 
tissue  will  be  found  to  have  increased.  Such  cases,  in  fact, 
may  have  come  to  present  pathologically  and  clinically 
almost  all  the  characters  of  the  primarily  granular  kidney. 
But  these,  though  not  few  in  large  experience,  are  insig- 
nificant in  their  number  as  compared  to  those  of  which 
the  issue  is  determined  within  the  comparatively  brief 
limits  previously  mentioned. 

Recovery  may  take  place  at  any  time,  however  late,  so 
long  as  the  tubal  disturbance  remains  nncomplicated ;  but 
it  is  sufficiently  clear  that  the  longer  the  disorder  lasts 
the  greater  the  chance  of  secondnry.  fibrosis.  It  is  not 
unknown,  however,  for  the  disease  to  stretch  over  several 
years  and  to  eventuate  in  recovery.  In  such  cases  the  al- 
buminous state  of  the  urine  long  outlasts  the  more  visible 
symptoms. 

The  time  which  the  disease  takes  to  reach  a  fatal 
ending  depends  much  upon  age.  The  younger  the  patient 
the  more  rapid  the  course  to  recovery  or  death.  The 
accompanying  table  gives  the  duration  of  the  disease  in 
fatal  cases,  at  the  several  periods  of  life,  childhood,  ado- 
lescence, and  adult  age.  It  is  compiled  from  the  notes  of 
54  instances  in  wliich  'post-raortem  examinations  were 
made  at  St.  George's  and  the  Children's  Hospital.  It 
will  be  seen  that  during  childhood  the  majority  termi- 
nated during  the  first  month,  many  within  the  first  week. 
Few  survived  the  third  month,  none  the  fifth.  After  the 
age  of  20  no  deaths  took  place  within  a  week,  few  within 
the  first  two  months.  The  greater  number  of  cases  thus 
ending  do  so  after  the  end  of  the  second  month,  before 
that  of  the  sixth. 
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Table  showing  the  duration  of  fifty -four  fatal  cases  of  Tuhal  or 
Diffuse  Nephritis,  arranged  according  to  the  age  of  the  patient. 


Dying  Tvithin  1  week 

Under 

4  yrs.  old 

4  to  10 

10  to  20 

Over  20 

Of  all  ages 

2 

4 

_ 

_ 

6 

BetAveen    1st    week    and  i 
end  of  1st  month         .  ) 

4 

10 

1 

2 

17 

In  2nd  month  . 

2 

6 

2 

1 

11 

„    3rd      „        .         .         . 

— . 

3 

3 

4 

10 

,,    4th      „        .         .         . 

— 



— 

1 

1 

»    5th      „        .         .         . 



2 

— - 

3 

5 

»    6th      „       .         .         . 







3 

3 

Later       .... 

— 

— 

— 

1 

1 

Immediate  Causes  of  Death. 


children 
inflamma- 
tion of  res- 
piratory 
organs. 


Before  conclnding  this  general  sketch  of  the  symptoms 
of  nephritis  it  maj  be  interesting-  to  consider  the  circum- 
stances to  "which  death  is  generally  due.  These  vary  with 
age  ;  children  and  adults  not  only  die,  as  has  been  shown, 
at  different  periods  of  the  disease,  but  they  die  in  a  dif- 
ferent manner. 

I  have  collected  the  particulars  of  50  cases  fatal  with 
under  the  age  of  16  which  were  examined  posi-TOorfe*n — 
40  from  the  Hospital  for  Sick  Children,  10  from  St. 
George's.  28  of  these  owed  their  deaths  mainl}^  to  in- 
flammation of  the  respiratory  organs.  This  number  in- 
cludes 16  instances  of  pneumonia;  10  of  pleurisy,  of 
which  5  had  gone  on  to  empyema ;  8  of  bronchitis ;  6 
of  croup  or  diphtheria,  the  latter  possibly  due  to  extra- 
neous causes  in  the  shape  of  hospital  influence ;  1  of 
oedema  of  the  glottis.  In  many,  as  is  evident  from  the 
figures,  the  inflammation  was  not  limited  to  one  struc- 
ture. Pneumonia  in  particular  frequently  concurred 
with  pleurisy  and  with  croup ;  and  oedema  or  serous 
infiltration  of  the  lung,  though  nowhere  appearing  as  the 
chief  cause  of  death,  contributed  to  it  in  many  instances. 

xj  2 
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Twentj-two  cases  remain  to  be  accounted  foi\  Among 
these  deatli  Avas  caused  by  uroemic  convulsions  in  8,  by 
dropsical  accumulatiou  in  the  pleural  cavities  in  5,  by 
vomiting"  in  3,  by  peritonitis  in  4,  by  pericarditis  in  1, 
by  sloughing  of  scrotum  in  1. 
W^ith  Of  the  age  of  16  and  upwards  the  patients  endure  the 

adults,        disease  much  longer  and  allow  it  to  proceed  to  what  may 

ura-nii.-i,  ....  . 

inflamma-  be  Considered  its  legitimate  conclusion.  They  are  not  cut 
tacks"*""  off  by  pneumonia,  pleurisj',  or  any  other  intercurrent 
dropsy,  affection,  but  generally  live  long  enough  to  die  of  urtemic 
poisoning,  or  of  one  of  the  direct  consequences  of  dropsy. 
In  these  cases  as  the  disease  draws  to  a  close  it  is  usual  to 
find  several  secondary  affections  attacking  the  patient  at 
the  same  time ;  it  is  therefore  difficult  to  assign  the  fatal 
issue  to  one  alone.  If  the  patient  have  convulsions  the 
chances  are  that  he  has  had  obstinate  vomiting.  If  he 
have  extreme  dropsy  he  is  too  likely  to  have  erysipelatous 
inflammation,  or  abscesses  in  the  cellular  tissue  as  the 
consequence  of  acupuncture. 

Analysing  15  cases,  fatal  in  the  adult,  and  selecting 
the  affection  to  which  death  appeared  to  be  mainly  due,  it 
was  found  that  in  2  only  was  it  produced  by  inflammation 
of  the  organs  of  respiration,  1  by  pneumonia,  1  by  pleurisy. 
In  5  it  was  due  to  convulsions  or  coma,  in  4  to  dropsy  or 
its  effects,  as  erysipelas  or  superficial  abscess  ;  in  2  to 
peritonitis,  in  1  to  pericarditis,  and  in  1  to  coagulation  of 
blood  in  the  pulmonary  artery,  the  lungs  being  otherwise 
diseased. 


The  Urine  ih  Tubal  and  Diffuse  Nephhitis. 

The  changes  which  the  urine  undergoes  are  varia- 
tions  in  quantity — diminution  in  the  early  and  progressive 
stages,  sometimes  great  increase  during  recovery —  the 
addition  of  albumen  and  sometimes  of  the  cr^'stalloid  con- 
stituents of  blood,  of  tube  casts,  and  sometimes  of  blood  in 
its  entirety. 
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The  more  scanty  tlie  urine,  and  the  greater  the  pro-  Alhumi- 
portion  of  albumen  in  it,  the  more  intense  the  disease,  a  scanty"' 
statement   which  does  not  hold  good  with  the  granular  sometimes 
kidnej'.     There  is  no  more  promising  sign  in  tubal  inflam- 
mation than  a  spontaneous  increase  in  the  amount  of  the 
urine.     At  the  outbreak  of  tlie  disease  the  urine  generally, 
though  by  no  means  invariably,   contains  an  amount  of 
blood  enough  to  cause  obvious  discolouration.     When  the 
urine  is  acid  the  blood  will  give  a  black  or  smoky  tinge ; 
Avhen  alkLtline  or  neiitral,  a  pink  or  red  colour.     As  the 
disease   advances  the  secretion  loses  its  brightness  and 
amber  tint  and  becomes  dull  and  deficient  in  colourintr 
matter. 

I  will  revert  in  brief  detail  to  some  of  the  points  which 
have  been  touched  upon. 

It  is  reduced  in  quantity,  except  during  convalescence,  Quiutity. 
when  it  is  often  greatly   increased.     When  the  disease 
occurs  in  an  acute  form  the   urine  may  be  reduced    in 
quantity  to  between  half  an  ounce  and  2  oz.  daily.     This 
is  the  minimum,  and  only  occurs  in  cases  where  the  tubes 
are    almost   universally    stopped   up   with   epithelium  or 
fibrine.     In  the  case  of  Benjamin  Patrick,  in  which  the 
disease  followed  exposure  to  cold  (p.  7(3),  the  urine  fell  to 
5  oz.  in  the  24  hours.     In  that  of  the  jockey  mentioned 
at  page  79,  also  consequent  upon  cold,  the  urine  fell  to  5 
drachms  in  the  24  hours  :  the  total  passed  during  the  last 
five  days  of  life  being  3|-  oz.     Vallance  with  scarlatinal 
drops}^  (see  page  95)    passed  on  one  occasion  less  than  2 
oz.  in  the  24  hours.     The  degree  of  diminution  reached 
in  these  instances  is  fortunately  rare,  since  it  is  a  symp- 
tom of  the  worst  omen. 

Diminution  to  a  less  extent,  the  urine  being  reduced 
to  half  or  a  quarter  its  natural  amount,  is  of  constant 
occurrence,  so  long  as  the  disease  is  stationary  or  pro- 
gressing. During  the  process  of  recovery  the  urine  is 
often  greatly  increased.  As  the  tubes  become  clear  the 
diuretic  action  of  the  retained  materials  becomes  effective, 
and  the  secretion  may  be  twice  or  thrice  its  normal  amount. 
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This  spontaneous  increase  is  a  favourable  prognostic.  The 
scantiness  of  urine  is  in  direct  proportion  to  the  ob- 
struction of  the  tubes. 

I  may  aHude  to  the  instance  of  a  young  man  who, 
while  recovering  from  an  attack  of  acute  renal  dropsy, 
in  which  the  urine  had  been  much  lessened  and  solid 
Avith  albumen,  began  to  pass  water  in  increasing  quan- 
tities until  240  oz.  was  reached  as  the  maximum  for  24 
hours.  The  secretion  then  slowly  lessened,  the  average 
for  seven  days  being  167  oz.  The  specific  gravity  may  be 
generally  stated  to  be  much  what  it  is  in  health.  1019 
may  be  given  as  the  average  during  the  disease.  In  the 
most  acute  cases,  where  the  urine  is  very  scanty,  it  may  be 
much  above  the  natural  mark ;  later  in  the  disease,  when 
the  secretion  has  become  more  abundant,  it  is  often  at 
1010  or  thereabouts. 

When  the  urine  is  allowed  to  stand  a  copious  sediment 
is  thrown  down,  particularly  when  the  complaint  is  of 
recent  origin.  In  the  absence  of  blood  the  sediment  will 
consist  of  the  contents  of  the  tubes.  There  will  be  seen 
multitudes  of  cells  of  renal  epithelium,  which  may  be 
natural  or  fatty ;  and  perhaps,  especially  in  advanced 
cases,  a  few  pus  corpuscles  may  be  detected. 

Furthermore  there  will  be  casts.  These  may  occur  in 
great  abundance,  sometimes  so  much  so  as  to  form  by 
themselves  quite  a  palpable  sediment.  They  present  con- 
siderable variety.  Some  are  much  more  common  than 
others,  and  some  come  early  and  some  late  in  the  disorder. 
They  may  be  thus  classified : — 

Ej)ithelial  Casts. — Transparent  fibrine,  enclosing  epi- 
thelial cells,  or  cells  packed  together  into  a  plug,  are 
found  in  almost  all  cases,  probably  in  all,  at  some  time 
or  other.  They  belong  especially  to  the  early  periods  of 
the  disease. 

If  the  epithelium  passes  off,  not  in  entire  cells  but 
broken  up,  the  casts  are  granular  in  character,  often 
opaque  and  coarse.  These  are  as  truly  epithelial  in  their 
structure  as   those  where   the   cells  are  seen  entire  and 


PLATE  III.,  to  face  pcuje  28(3. 

Fig.  I. 

State  of  the  Tubes  in  Nephritis.  The  epithelial  lining  has  gene- 
rally been  removed,  while  the  tubes  are  occupied  by  epithelial  cells 
and  fibrinous  matter.  Both  the  epithelium  and  the  fibrinous  matter  are 
in  some  cases  dotted  with  oil  globules.  Both  convoluted  and  straight 
tubes  are  seen,  the  former  being  the  more  distended.     (See  p.  258. ) 

Fig.  2. 

Casts  of  Tubal  Nepliritis.  All  the  casts  represented  were  obtained 
from  patients  in  whom  the  nat\ire  of  the  disease  was  placed  beyond 
doubt,  either  by  post-mortem  examination  or  by  the  fact  of  recovery 
having  taken  place.  Most  contain  epithelial  cells  ;  some,  granular 
matter.  Some  are  simple  cylinders  of  fibrine.  One  bears  evidence  of 
having  had  a  double  origin,  as  explained  in  page  251,  a  large  cast  in- 
cluding others  in  its  interior.     (See  p.  287.) 


Contents  of  tiibes  m  Tubal  Nephritis. 
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distinct.  If  the  epithelium  of  the  kidney  becomes  changed 
bj  disease,  the  contents  of  the  casts  will  vary  accordingly, 
and  display  fatty  cells  or  pus,  as  the  case  may  be.  The 
granular  casts  generally  appear  in  the  more  advanced 
stages  of  the  disease,  since  it  is  necessary  for  their  pro- 
duction that  the  epithelium  remain  in  the  tubes  long 
enough  to  become  disintegrated. 

Transparent  cylinders  of  fibrine — small,  as  from  a  tube  Or  simply 
duly  lined  with  epithelium;  or  large,  wlien  from  one  Avhicli 
has  lost  its  epithelial  growth — are  often  found.  These  are 
the  '  waxy  casts  '  of  some  writers.  When  small  they  are 
apt  to  be  overlooked  from  their  great  transparency.  They 
are  usually  found  in  this  disease,  though  they  are  by  no 
means  peculiar  to  it.  The  small  and  the  large  are  very 
distinct  in  character  and  in  origin.  Those  of  small  size 
may  be  found,  as  has  been  shown,  in  simple  congestion. 
The  large  cylinders  are  definite  and  distinct ;  they  only 
occur  in  the  most  advanced  stages.  They  sometimes 
imbed  smaller  casts  in  their  interior.  They  come  from 
the  straight  tubes. 

During  the  presence  of  hoBmaturia  the  casts  ma}^  con- 
tain blood  corpuscles,  or  may  have  a  brown  colour  from 
being  tinted  by  heematine. 

Hence,  it  seems  that,  judging  by  the  casts  alone,  it 
would  be  often  impossible  to  be  sure  of  the  nature  of  the 
complaint.  If,  indeed,  a  quantity  of  loose  renal  epithelium 
were  found  with  many  epithelial  casts,  we  might  safely 
venture  upon  a  diagnosis.  Casts  containing  pus  globules 
could  scarcely  admit  of  more  than  one  interpretation, 
but  they  are  of  rare  occurrence.  It  must,  of  course,  be 
borne  in  mind,  in  endeavouring  to  estimate  the  condition 
of  the  kidney  by  the  microscopic  characters  of  the  urine, 
that  it  is  not  uncommon  for  some  amount  of  tubal 
nephritis  to  complicate  the  course  of  granular  degene- 
ration, or  waxy  infiltration.  In  such  a  case  epithelial 
casts  and  epithelial  cells  will  be  seen  in  addition  to  the 
deposit  belonging  to  those  diseases.  (See  case  of  Charlotte 
Carter,  related  as  an  instance  of  lardaceous  disease.) . 
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Chemical  GnAiiGES  in  tee  Ueine, 

Chemical  The  uriiie  is  altered  bj  the  addition  of  blood  or  one  or 

^ngeb.      j^Qj,g  Qf  -^g  constituents,  and  by  the  diminution  of  all  the 
natural  urinary  components. 

Taking  the  super  additions  first  as  the  most  character- 
istic, it  is  not  necessary  to  say  more  about  the  presence  of 
blood  than  has  already  been  advanced.     Albumen,  invari- 

Albumen,  Q^\y  present,  is  abundant.  The  commencement  cf  the 
disorder  is  generally  marked  by  a  decided  coagulum  of 
albumen  in  the  urine — a  fact  not  observed  with  other 
forms  of  renal  disease.  It  affords  by  its  quantity  a  ge- 
nerally correct  measure  of  the  severity  of  the  attack.  A 
diminution  in  the  amount  of  albumen  is  as  favourable  a 
sign  as  an  increase  in  the  quantity  of  water.  The  amount 
of  albumen  sometimes  discharged  is  so  great  as  to 
amount  to  an  appreciable  if  not  an  injurious  drain  upon 
the  system.  The  quantity  may  be  stated  to  vary  from  a 
trace  up  to  35  grammes  (more  than  an  ounce)  of  dry 
albumen  in  the  24  hours. 

In  the  instance  of  a  man  under  my  own  care  at  St. 
George's,  where  the  urine  was  remarkable  for  the  solidity 
with  which  it  coagulated,  I  found  that  the  albumen  in 
24  hours  came  to  21*9  grammes,  or  three-quarters  of  an 
ounce.  In  another,  where  the  urine  was  less  intensely 
albuminous,  but  had  increased  with  convalescence  to 
118  ounces,  the  albumen  reached  the  maximum  of  32|- 
grammes.  But  perhaps  little  is  to  be  gained  by  an  exact 
estimate  cf  the  quantity.  The  increase  or  diminution 
from  day  to  day  may  be  sufficiently  ascertained  by  the 
rough  method  of  boiling,  acidulating  with  nitric  acid,  and 
measuring  with  the  eye  the  bulk  of  the  coagulum.  This 
varies  from  a  mere  cloudiness,  such  as  is  noticed  during 
convalescence,  to  a  bulky  clot,  which  in  some  cases  is 
large  enough  to  convert  the  whole  quantity  of  fluid 
operated  upon  to  a  gelatinous  or  solid  mass. 
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The  recognition  bj  means  of  guaiacum  of  the  crystal-  Hfrmo- 
loids  of  blood  is  to  be  mentioned  as  among  the  early  signs  ^  '^  "  '"' 
of  the  disease,  one  which  may,  indeed,  precede  the  appear- 
ance of  albumen  in  the  urine.  A  state  of  urine,  indeed,  in 
which  the  crystalloids  only  of  the  blood  are  discoverable 
has  been  described  as  a  prealbuminuric  stage  of  albumi- 
nuria ;  and  it  would  seem  that  at  least  in  some  cases  the 
sapphire  blue  imparted  to  the  urine  by  its  admixture  in  a 
test-tube  with  tincture  of  guaiacum  and  ozonic  ether  de- 
clares the  presence  of  those  elements  of  the  blood  before 
the  less  fluent  albumen  has  been  able  to  traverse  the  coats 
of  the  vessels.  This  reaction,  according  to  Mr.  Mahomed,^ 
accompanies  a  general  increase  of  arterial  tension  which 
precedes  the  local  renal  inflammation,  and  constitutes  a 
stoge  of  the  disease  in  which  it  is  amenable  to  prevention, 
however  obstinately  at  a  later  epoch  it  may  resist  curative 
measures. 

Passing  to  the  normal  components  of  urine,  the  varia-  Water 
tions  of  water  need  no  further  notice  than  will  be  found 
in  the  previous  statements  with  regard  to  the  quantity  of 
the  secretion. 2 

As  to  urea,  so  long  as  the  disease  is  stationary  or  on  Urea, 
the   increase   this  product  is  diminished.      The   amount 
generally  varies  with  the  amount  of  water.     When  the 
latter  suffers  the  extreme  of  reduction  the  urea  is  usually 
reduced  to  a  very  small  quantity.     In  a  case  of  fatal  scar- 

'  See  paper  on  the  etiolosry  of  Bright's  disease  and  the  prealbuminuric 
stage,  by  Mr.  Mahomed.     Med.-Chir.  Trans.,  187-i. 

-  As  a  st;indard  of  comparison,  it  may  be  well  to  give  the  mean  of  the 
urinary  constituents  in  tlie  healthy  male  adult.  The  following  amounts  for 
24  hours  are  taken  from  Dr.  Parkes'  valuable  work  on  the  urine : — 


Quality,  1501-  CO., 

or  521-  oz. 

Sp.  gr.,  1020. 

Urea 

33'0      grammes, 

,  or  ol2  i 

Uric  acid 

O-oSo 

or    So 

Phosphoric  acid 

3  KM' 

or    48 

Sulphuric  acid 

2-C12 

or    31 

Chlorine  . 

8-21 

or  126 

Chloride  of  sodium 

13-6 

or  210 

Soda 

11  09 

or  171 

Potash,  varyingfrom  17  to  70  grammes,  or  from  26  grains  to  107  grams. 
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latinal  dropsy  reported  by  Rosenstein  the  ui*ea  fell  as  low 
as  1*4  grammes  in  the  24  hours.  The  patient  Avas  a  girl 
15  vears  of  age.  In  the  case  of  Vallauce  the  urea  fell  to 
•72  grammes  in  the  24  hours,  probably  not  a  twentieth  of 
the  normal  amount.  This  extreme  diminution  is  a  symp- 
tom of  the  worst  import,  and  is  usually  followed  by  ner- 
vous disturba.nce — generally  convulsions.  In  most  cases, 
however,  the  diminution  is  more  moderate.  In  the  case 
of  a  man  who  died  of  the  disease  after  25  daj^s'  illness, 
the  S3anptoms  having  been  brought  on  by  cold,  the  urea 
varied  from  15*7  to  8'2  grammes  in  the  24  hours — from 
half  to  a  quarter  the  proper  amount.^ 

In  a  case  reported  by  Becquerel,  in  which  the  patient 
ultimately  recovered,  the  urea  amounted  to  J  1'64  grammes 
in  24  hours. 

In  three  successful  cases  of  scarlatinal  dropsy  under 
my  own  care  I  found  that  in  general  terms  the  urea  fell 
to  somewhat  more  than  half  its  proper  quantity.  In  a 
child  of  4  years  old  the  minimum  was  11 '25,  against 
22'25,  which  it  became  after  recovery.  In  a  child  7  years 
old  the  minimum  was  16'5,  against  29-22,  which  it  became 
after  recovery.  In  the  third  case,  a  child  of  9  years  old, 
the  minimum  was  15'24,  the  amount  after  recovery  being 
28-0. 

In  these  cases,  as  is  usual  during  convalescence,  the 
amount  of  urea  was  no  doubt  somewhat  above  the  normal 
rate. 

And  as  an  example  of  the  increase  of  this  excrementi- 
tious  substance  under  the  increase  of  urine  which  some- 
times accompanies  recovery,  I  may  mention  that  a  man 
already  alluded  to  passed  while  losing  his  dropsy  240 
ounces  of  urine  and  47  grammes  of  urea  in  24  hours. 
The  daily  average  for  5  days  amounted  to  42  grammes. 
Uric  acid.  Though  it  is  not  uncommon  in  this  disorder  to  find  a 

deposition  of  uric  acid,  in  a  crystalline  form,  or  as  urate 
of  soda,  this  ajopears  to  result  more  often  from  scantiness 
of  the  urine  than  excess  of  the  acid.     This  is  the  case 

'  From  Mosler,  quoted  liy  Dr.  Parkcs,  '  On  Urine,'  p.  379. 
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particularly  witli  cliiklren,  and  in  the  earlier  stages  of  the 
disease. 

But  sometimes  iiLthe  later  stages,  Avhen  the  urine  is 
no  longer  scanty,  a  considerable  deposit  of  uric  acid  may 
be  noticed,  such  as  to  indicate  a  positive  increase  in  its 
excretion,  as  if  the  kidneys  with  returning  function  were 
removing  an  accumulation.  The  general  rule,  however, 
is  that  the  uric  acid,  like  the  other  urinary  excreta,  is 
lessened.  I  have  found  it  below  the  average  in  many 
instances,  and  sometimes,  as  in  the  case  of  Vallance, 
absent  altogether.  In  the  case  published  by  Becquerel 
the  uric  acid  amounted  to  '585  grammes,  about  the 
normal  quantity. 

The  method  in  use  for  the  estimation  of  uric  acid  is 
somewhat  uncertain  in  its  results. 

The  diminution  of  phosphoric  acid  is  more  marked  than  Phos- 
that  of  uric,  but  is  not  so  extreme  as  occurs  with  other  ^ci^V^ 
forms  of  renal  disease,  particularly  with  the  waxy  kidney. 
The  diminution,  though  seldom  extreme,  is  constant.     It 
is  probably  owing  to  the  loss  of  this  acid  that  the  urine  is 
eo  often  deficient  in  acidity.     In  the  case  reported  by 
Mosler,  already  alluded  to,  the  daily  phosphates  averaged 
2*35  grammes,  afterwards  1*7  grammes.     In  three  cases  of 
scarlatinal   dropsy  already  mentioned,  in  which  recovery 
took  place,  the  loss  of  phosphoric  acid  was   much  less 
decided  than  the  loss  of  urea.     Takini^  in  each  case  the 
minimum,  and  comparing  it  with  the   amount  after  re- 
covery, in  the  first   case  the    amount   wa.s   "499    against 
•89;  in  the  second,  '55   against    1*88;  in  the  third,  I'll 
against  1"5. 

In  the  fatal  case  of  Yallance  it  amounted  in  24  hours 
to  only  '016,  an  extreme  and  exceptional  diminution. 

The  sulphuric  acid  is  constantly  diminished,  but  less  so  Sulphuric 
than  the  phosphoric  acid.     In  the  case  from  Mosler  the  ^^^'^' 
daily  amounts  of  sulphates  fell  to   1'7.     In  the  case  of 
Vallance  the  reduction  was  less  than  in  the  other  consti- 
tuents of  the  urine,  the  amount  of  sulphuric  acid  in  24 
hours  being  '212. 
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Chlorine.  The  chloriiie  is  invariably  diminislied,  sometimes  to- 

tally absent.  It  is  more  reduced  in  this  disease  than  in 
either  of  the  other  forms  of  albuminuria.  The  diminu- 
tion appears  sometimes  to  be  exaggerated  by  the  presence 
of  pneumonia,  to  which  patients  suffering  from  this  dis- 
ease are  liable.  In  the  case  quoted  from  Mosler  chlorine 
was  on  one  day  totally  absent.  In  the  case  of  Vallance  it 
was  reduced  to  '017,  about  equalling  the  phosphoric  acid  in 
amount ;  the  latter  being  in  a  state  of  health  in  much 
smaller  quantity. 

Alkalies  The  potasli,  soda,  lime,  and  mao-nesia  are  all  probably 

and  earths.     ,...,,,,  ,  «,    .  -,  7, 

diminished,  but  we  have  no  sufficient  data  to  enable  us  to 
affix  the  amount  of  diminution  to  each. 
Summary  The  chemical  changes  in  the  urine  of  nephritis  may  be 

of  chemjcal  .  ^      i  • 

changes.  thus  Summed  up.  All  the  constituents  are  diminislied. 
The  water,  the  urea,  and  the  chlorides  are  lessened  to 
a  greater  extent  than  occurs  in  any  other  renal  disease. 
The  phosphoric,  sulphuric,  and  uric  acids  are  reduced  in 
a  less  marked  manner,  the  phosphoric  acid  suffering 
most,  the  uric  apparently  least.  During  convalescence  the 
constituents  which  have  been  deficient — the  water, 
the  urea,  the  chlorides,  and  sometimes  the  uric  acid — are 
increased  beyond  the  normal  amount. 

Albumen  is  invariably  present,  and  in  larger  quantity 
than  in  any  other  renal  disease.  The  blood  crystalloids 
are  occasionally  ];)resent,  and  are  sometimes  to  be  detected 
before  the  albumen. 


Cases. 

The  following  cases  exemplify  the  pathology  of  the 
disease  and  its  general  course  when  it  proceeds  to  a  fatal 
ending.  Some  other  examples,  pathological  as  w^ell  as 
clinical  in  their  bearing,  will  be  found  in  the  next  chapter 
in  connection  Avith  the  cause  to  which  the  disorder  in 
each  instance  was  traced. 
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Diffuse  or  general  nephritis,  involving  both  tubes  and  inter- 
stitial tissue,  and  giving  rise  to  the  large  smooth,  mottled 
hidney.  Severe  general  dropsy,  urceniic  co7ivulsions, 
pericarditis  and  serous  infiltration  of  lungs.  Blood 
albumen  and  casts  in  water.  Hypertrophy  of  heart, 
increased  vascular  tension,   arterial  degeneration. 

A  boy  seven  years  of  age,  named  Richard  Warren,  came  under 
my  care  at  the  Hospital  for  Sick  Children  on  March  9,  187-1. 
He  had  formerly  had  measles,  but  never  scarlatina. 

His  present  illness  began  ten  weeks  ago  with  rheumatic  fever, 
from  whicb  he  had  not  so  far  recovered  as  to  leave  his  bed,  when 
six  weeks  before  admission  he  was  attacked  with  general  dropsy, 
which  appeared  first  in  the  face  and  subsequently  extended  to 
the  whole  body,  afTccting  the  scrotum,  so  as  to  make  puncture 
necessaiy.  The  urine  was  described  at  the  same  time  as  scanty 
and  red. 

On  admission  the  integuments  were  generally  and  con- 
siderably oedematous ;  no  fluid  could  be  detected  in  the  perito- 
neum, but  the  pleural  cavities  were  dull  below,  where  the  breathing 
was  feeble,  as  if  from  the  presence  of  fluid.  Bronchial  rales 
were  audible  throughout  the  lungs.  The  sounds  of  the  heart 
were  natural ;  the  dropsy,  evidently  not  cardiac,  notwithstanding 
the  rheumatic  history.  The  urine  was  smoky  in  colour,  and,  as 
the  microscope  showed,  loaded  with  blood.  It  coagulated  to  one- 
half  and  displayed  multitudes  of  small  granular  and  hyaline  casts. 
The  liver  was  increased  in  size ;  its  lower  edge  could  be  felt  mid- 
way between  the  ensiform  cartilage  and  the  umbilicus, 

D'gltalis  and  hydragogue  aperients  were  given  with  no  useful 
result. 

On  the  10th  he  had  a  series  of  epileptiform  fits,  which  lasted 
for  twelve  hours  ;  they  subsided  under  chloroform,  bromide  of 
potassium,  leeches,  and  baths  of  hot  water  and  hot  air.  The 
convulsions  chiefly  aifected  the  right  side,  the  face  being  drawn 
in  that  direction. 

lYithout  following  the  case  in  daily  detail  the  oedema  con- 
tinued universal  and  extreme,  the  peritoneum  was  distended 
with  fluid,  and  the  lungs  were  pervaded  with  the  moist  sounds  of 
general  serous  infiltration. 

After  the  attack  of  convulsions  he  remained  for  about  two 
days  in  a  partially  comatose  condition,  and  then  resumed  his 
former  state. 
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The  bowels  remained  loose  under  medicine,  but  the  dropsy- 
persisted  with  little  change,  nor  was  there  any  marked  alteration 
in  the  general  symptoms.  It  was  noticed  on  the  20th  that  the 
cardiac  duhiess  was  more  than  normal,  and  that  the  first  sound 
Avas  somewhat  prolonged,  conditions  not  before  apparent,  though 
the  heart  had  been  regularly  subjected  to  observation.  On  the 
26th  the  first  sound  was  found  to  bo  reduplicated. 

On  April  2  Dr.  Sibson  kindly  took  some  sphygmographic 
tracings  of  the  pulse,  one  of  v/hich  is  reproduced. 


The  increase  of  cardiac  dulness  was  now  marked  ;  the  sounds 
distant,  the  first,  as  before,  occasionally  doubled. 

He  had  increasing  distention  and  much  pain  in  the  abdomen 
and  increasing  difficulty  of  breathing.     The  diarrhoea  continued. 
Without  niatei"ial  change  in  his  general  state  he  quietly  lapsed 
into  coma  and  died  on  April  6. 
Urine.  The  urine,  after  the  boy's  admission,  was  regularly  and  some- 

what elaborately  examined  ;  the  daily  results  may  be  thus   epi- 
tomized. 

The  secretion  at  first  was  smoky,  with  blood;  latterly,  though 
blood  corpuscles  were  generally  to  be  found  with  the  microscope, 
it  was  not  sanguineous  to  the  naked  eye.  The  colour  was  usually 
somewhat  deep ;  amorphous  lithates  and  uric  acid  crystals  were 
not  infrequently  present.  The  albumen  coagulated  usually  to 
about  one-half ;  at  last  nearly  to  solidity.  The  quantity  of  the 
secretion  could  seldom  be  completely  estimated  owing  to  the  loss 
with  the  action  of  the  bowels;  when  it  was  fairly  measured  it 
varied  from  24  to  26  ounces  in  the  twenty-four  hours.  The 
specific  gravity  ranged  from  1012  to  1020.  Casts  were  always 
abundantly  present,  except  when  the  urine  under  medicine  was 
alkaline.  The  urine  when  naturally  acid  swarmed  with  casts, 
sometimes  in  such  numbers  as  to  form  a  conspicuous  sediment. 
Most  of  them  were  of  considerable  diameter  and  of  structureless, 
finely  granular  substance.  Others  of  less  width  were  either 
simply  fibrinous  or  of  fibrine  imbedding  epithelial  cells.      Beside 


amunitiun. 
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the  casts  were  numbers  of  unattached  spherical  epithelioid  cells,   Post- 
some  of  which  contained  granules  of  oil.  morlem  ex- 

After  death  the  extreme  general  redema  was  conspicuous,  as 
in  life ;  and  as  further  evidence  of  the  general  dropsy  the  pleural 
cavities  contained  much  serum,  the  riQ:ht  most. 

To  place  the  kidneys  first :  these  were  greatly  enlarged,  each 
weighing  four  and  a  quarter  ounces.  The  capsules  were  thin, 
translucent,  and  non-adherent.  The  surfaces  were  perfectly 
smooth  and  '  mottled,'  large  patches  being  ivory-white,  while 
others  were  marked  with  stellate  and  capillary  injections.  In 
section  the  cortex  was  increased  in  thickness  to  from  ^^^(jths  to 
|ths  of  an  inch.  Some  parts  corresponding  to  the  white  patches 
on  the  surface  were  nearly  white,  like  the  cut  surface  of  a 
parsnip  ;  others  were  injected  to  a  reddish  colour,  under  which  a 
white  substance  was  visible.  The  cones  were  injected,  but  were 
otherwise  little  changed.  The  whole  organ  dripped  with  blood. 
There  was  no  lardaceous  reaction. 

The  microscope  showed  the  tubes,  both  in  cortex  and  cones, 
to  be  irregularly  and  greatly  distended  with  thick  plugs,  chiefly 
composed  of  fibrine. 

There  was  also  a  general  profusion  of  interstitial  nuclei,  which 
were  multiplied  with  much  uniformity  around  the  malpigliian 
bodies  and  between  the  tubes.  Around  the  malpigliian  bodies 
the  fibroid  growth  generally  amounted  to  a  concentric  envelope 
of  nucleated  growth  of  tangible  thickness.  Elsewhere  the  new 
formations  were  scarcely  to  be  detected  but  by  the  number  of 
intertubular  nuclei.  A  section  from  one  of  these  kidneys  is 
represented  at  page  28. 

The  heart  weighed  6|  ounces  ;  it  was  of  great  proportionate 
size.  Dr.  Sibson  kindly  traced  upon  glass  the  outline  it  presented 
in  relation  to  the  chest.  Both  ventricles  were  thickened,  the  left 
most  so ;  its  walls  were  half  an  inch  through,  and  the  muscular 
columns  within  strikingly  developed.  The  valves  were  healthy, 
nor  was  the  lining  of  the  great  vascular  cavities  otherwise 
affected  than  by  a  couple  of  spots  of  atheroma  upon  the  ascend- 
ing aorta.  A  more  minute  examination,  however,  of  the  arterial 
system  showed  changes  not  evident  to  the  naked  eye.  The 
vessels  of  the  pia  mater  not  quite  of  the  smallest  size  showed 
granular  and  fatty  degenerations  of  the  muscular  coat.  How 
far  they  were  absolutely  thickened  was  a  matter  of  some  doubt, 
but  that  many  of  the  muscular  nuclei  were  coarsely  fatty  was 
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Outline  of  the  heart  in  ivhition  to  the  chest  as  exposed  after  death.  The 
curved  lines  on  either  side  show  the  extent  of  the  lungs  ;  the  horizontal 
line  below,  the  limit  of  the  pericardium. 


*-na 


Artery  of  pia  mater  in  glycerine,  showing  the   nuclear  degeneration,  together 

with  some  fibroid  thickening. 
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sufficiently  evident.  Oullinos  of  these  vessels  showing  their  iliick- 
ness  as  compared  with  healthy  arteries  are  given  suljscqnently. 

The  additional  particulars  of  the  examination  may  be  briefly 
filled  in.  The  pericardium  contained  two  ounces  of  serous  fluid? 
and  was  thickly  coated  with  recent  lymph.  The  lungs  were 
soaked,  and  the  bronchial  tubes  filled  with  frothy  fluid. 

The  liver  was  of  large  size,  weighing  2  lb.  7^  oz.  ;  it  was 
yellow,  soft,  and  fatty  ;  the  surface  was  smooth. 

The  brain  was  exceedingly  bloodless,  but  the  cavities  were 
empty  and  the  convolutions  not  flattened. 

The  enormous  production  of  tube-casts  in  this  case  —  such  Comments, 
as  by  themselves  to  form  a  palpable  sediment — together  with  the 
extensive  tubal  obstrnctiou  as  found  after  death,  were  enough 
to  show  that  the  condition  of  the  tubes  had  at  least  a  large 
share  in  the  production  of  the  symptoms.  Whether  the  inter- 
stitial change  was  coeval  in  its  origin  with  the  tubal,  or,  as  is 
perhaps  more  probable,  was  superadded  to  it  as  the  disease 
progressed,  it  is  not  easy  to  determine.  The  interstitial  change 
though  general  might  have  escaped  discovery  had  not  the  log- 
wood process  been  used. 

The  apparent  origin  of  the  disease  in  acute  rheumatism  is 
worthy  of  remark  ;  probably  the  rheumatic  products  escaping 
by  the  kidneys  furnished  the  initial  irritant,  rare  though  it  be 
for  such  a  cause  to  be  followed  hj  this  result. 

The  symptoms — the  extreme  general  dropsy,  the  bloody  and 
albuminous  urine,  the  cerebral  disturbance,  and  the  final  pulmo- 
naiy  oedema — were  such  as  belong  to  the  tubal  disorder,  whether 
or  not  it  be  complicated  with  the  interstitial. 

The  cardio-vascular  changes  are  of  interest  in  relation  to 
recent  discussions.  That  the  hypertrophy  of  the  heart  dated 
from  the  renal  attack  was  presumable  from  the  tender  years  and 
previous  health  of  the  patient ;  and  the  circumstances  of  the  case 
pointed  decidedly  to  the  view  that  the  cardiac  change  Vv'as  pro- 
duced by  the  renal  thi'ough  the  modus  operandi  of  contaminated 
blood  rather  than  through  any  secondary  or  associated  arterial 
alterations,  N'o  arterial  fibrosis  was  discernible  ;  the  vessels  were 
as  compared  to  the  heart  little  altered,  and  that  more  by  change  of 
texture  than  increase  of  bulk — though  some  degree  of  muscular 
thickening  was  apparent ;  and  yet  the  increase  of  arterial  tension 
as  recorded  during  life  by  the  sphygmograph  was  such  as  neces- 
sarily to  have  made  great  demands  upon  the  ventricle.     The  old 
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view,  that  the  change  by  wliich  the  circulation  is  retarded  in  such 
cases  is  not  in  the  blood-vessels  but  in  the  blood,  is  enforced  by 
this  and  other  sinailar  examples  of  renal  disease  in  childhood, 
with  early  and  considerable  hypertrophy  of  the  heart,  bat  little 
arterial  change,  and  possibly  no  fibrosis  anywhere. 

The  heart  in  childhood  becomes  very  rapidly  enlarged.  In 
this  instance  it  was  auscultably  hypertrophied  within  eight  weeks 
of '  the  outbreak  of  dropsy ;  while  the  extreme  hypertrophy 
found  after  death  was  only  a  matter  of  ten  weeks. 


Tubal  nephritis  in  a  man  of  intemperate  habits — cramp, 
furpiira,  pain  in  loins,  general  dropsy,  %irine  scanty 
and  albuminous,  casts,  effects  of  acupuncture,  gradual 
sinhing. 

Edwai'd  Nash,  twenty  years  of  age,  a  blacksmith,  a  well- 
made,  powerful  man,  was  admitted  into  St.  George's  Hospital, 
November  30,  1858,  under  the  care  of  the  late  Dr.  Page. 

He  said  that  for  seven  years  he  had  been  in  the  habit  of 
drinking  to  excess,  having  commenced  the  practice  at  the  age  of 
thirteen.  For  the  last  two  years  he  had  been  extremely  intem- 
perate, drinking  beer,  gin,  and  rum. 

Six  weeks  before  he  came  in,  being  at  that  time  in  apparent 
health,  he  was  attacked  with  pain  in  the  legs,  particularly  in  the 
calves,  immediately  followed,  by  an  outbreak  of  red  spots,  which 
were  described  as  resembling  purpura.  On  the  next  day  but  one 
he  began  to  have  sharp  pain  in  the  loins ;  and  the  urine,  which 
had  previously  always  been  clear  and  plentiful,  became  very  dark 
in  colour.  Four  days  later  his  face  became  swollen,  and  the 
dropsy  gradually  spread  over  the  whole  body,  occupying  eight  or 
nine  days  in  the  process.  The  pain  in  the  loins  now  subsided, 
as  he  supposed,  in  consequence  of  his  having  been  cupped  in 
that  situation. 

For  four  or  five  months  before  his  attack  he  had  been  very 
subject  to  catarrhal  attacks  in  consequence  of  exposure  to  cold, 
but  there  had  been  no  definite  exposure  to  which  the  disease 
could  be  attributed. 

When  he  came  under  observation  his  face  was  white  and 
bloated.  The  whole  body,  more  particularly  the  legs  and  scrotum, 
was  highly  oedematous.  He  lay  propped  up  in  bed,  with  the  right 
side  lower  than  the  left,  and  it  was  evident  on  auscultation  that 


HAP.  IV.      SYMPTOMS  AND   EESULTS   OF   NEPHRITIS.  299 

the  right  pleura  contained  fluid.  There  was  evidence  of  flaid  also 
in  the  peritoneum.  There  were  no  paius  in  the  loins,  but  there 
■svas  tenderness,  especially  over  the  rigiit  kidney.  The  appetite 
was  good  and  the  bowels  regular,  bnt  he  sometimes  vomited. 
The  tongue  was  clean.     The  pulse  weak — 84. 

The  urine  was  diminished  in  quantity  and  loaded  with  albu- 
men, the  coagulum  occupying  three-quarters  of  the  tube.  It 
was  not  coloured  with  blood,  though  blood  corpuscles  were  seen 
under  the  microscope.  There  was  also  a  considerable  deposit  of 
renal  epithelium,  some  of  which  was  fatty,  while  some  closely 
resembled  pus.  Many  transparent  casts  were  found,  some  of 
M'hich  imbedded  epithelial  cells,  and  others  specks  of  oil. 

The  frequent  use  of  compound  jalap  powder,  of  diuretic  medi- 
cines, including  digitalis,  and  of  blue  pill  to  the  extent  of  salivation, 
failed  to  relieve  the  dropsy.  He  was  frequently  cupped  upon  the 
loins  with  apparent  benefit. 

On  December  9  the  scrotum  was  punctured,  and  much  fluid 
evacuated.  Shortly  after  this  it  was  found  necessary  to  repeat 
the  same  expedient  upon  the  legs.  The  operation  was  entrusted 
to  a  house  surgeon,  who  by  way  of  experiment  pricked  the  left 
leg  with  a  needle,  using  a  lancet  upon  the  right.  Fluid  escaped 
in  large  quantity.  The  openings  which  liad  been  made  with  the 
needle  healed  without  any  bad  result,  while  those  made  by  the 
lancet  gave  rise  to  deep  suppuration,  pus  being  discharged 
through  five  of  the  punctures.  The  patient  became  weaker  as 
the  discharge  continued,  and  -needed  stimulants,  which  were 
given.  Pain  in  the  loins  was  occasionally  complained  of.  The 
condition  of  the  ui'ine,  early  in  February,  was  much  as  befoi'e. 
It  was  scanty,  acid,  and  as  albuminous  as  ever;  sp.  gr.  1019.  It 
contained  numbers  of  fatty  cells  of  renal  epithelium.  The  casts, 
which  in  December  had  contained  entire  and  broken-dowr 
epithelium,  were  now  entirely  composed  of  transparent  fibrinous 
matter.  They  were  uniform,  transparent,  and  of  large  size. 
The  fluid  in  the  right  pleura  had  now  obviously  increased, 
as  had  the  oedema,  and  the  patient  gradually  sank  without 
any  fresh  symptom.  He  died  on  February  8,  retaining  his 
consciousness  to  the  last.  The  oedema  had  latterly  been  so  great 
that  the  skin  cracked  over  the  leg-s.  The  abscess  in  the  rig^ht 
leg  had  never  healed,  but  had  given  rise  to  numerous  open  sores. 

At  the  post-viortem  examination  the  right  pleura  was  found   Post- 

tobe  distended  wMth  fluid,  in  which  flakes  of  lymph  floated,  while   ''^^^''iemtx- 
j,      ,  .  -  animation, 

the  lung  was  much  compressed. 
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There  Avas  a  good  deal  of  sero-pnrulent  fluid  in  the  peritoneal 
cavity. 


Urinary  deposit  from  case  of  Nash,     a  and  d,  l.irge  and  small  hyaline,  b, 
epitJielial  casts.    Also  scattered  renal  epithelium,  some  fatty. 

The  kidneys  were  much  enlarged,  the  pair  weighing  23  oz. 
The  capsules  were  loose  and  thin,  the  surfaces  perfectly  smooth 
and  white.  On  section  the  cortex  and  cones  were  both  in- 
creased in  bulk,  the  cortex  most  so.  The  latter  was  nearly 
white,  like  the  surface ;  the  cones  of  a  pale  pink  colol^r. 

Under  the  microscope  the  increase  of  size  was  found  to  be 
due  to  distention  of  the  tubes.  The  section  showed  that  there  was 
no  increase  of  fibrous  tissue  round  the  malpigliian  bodies  or 
elsewhere.  The  method  of  making  sections  in  use  when  this 
kidney  was  examined  was  not  efficient  in  the  display  of  mere 
intertubular  nuclcation,  but  it  could  be  trusted  to  show  that  there 
was  no  tangible  fibrosis.  The  tubes  were  opaque  and  irregularly 
dilated.  They  were  stuffed  with  fatty  epithelium  and  loose  oil 
globules.  In  the  cones  some  of  the  tubes  w-ere  bare  and  appa- 
rently empty,  while  others  were  packed  Avith  natural  epithelial 
cells. 

The  malpigliian  bodies  were  natui'al.  Iodine  gayc  no  '  amy- 
loid *  discolouration  anywhere. 
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This  case  is  a  characteristic  example  of  what  has  been  de-  Oommonts. 
scribed  as  tubal  nephritis.  The  patient  was  young.  The  disease 
was  probably  due  to  the  direct  irritation  of  alcohol.  It  came  ou 
suddenly  and  ran  its  course  rapidly — in  a  little  under  four 
months.  The  uriue  was  scanty  throughout,  the  amount  of  albu- 
men great,  and  the  dropsy  excessive.  There  was  pain  in  the 
loins.  The  case  was  selected  to  illustrate  the  history  of  the 
disease  rather  than  the  treatment ;  but  the  effect  of  punctui-e 
upon  the  legs  is  worthy  of  remark.  The  extreme  danger  of 
making  too  large  or  numerous  openings  is  displayed  in  the  results 
which  followed  the  use  of  the  lancet,  while  the  needle  on  the 
other  leg  did  no  harm.  The  mischief  which  resulted  from  the 
operation  evidently  contributed  in  no  small  degree  to  cause 
the  death  of  the  ]3atient. 
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CHAPTER  V. 
CAUSES  OF  NEPHRITIS  CONSIDERED  IN  DETAIL. 

COLI)  AS  A  CAUSE  OF  ReNAL  INFLAMMATION. 

Colc\  With  adults  exposure  to  cold  is  the  most  frequent  cause 

of  inflammatory  albuminuria.  During  childhood  it  is 
comparatively  seldom  that  the  symptoms  can  be  traced  to 
this  cause. 

In  a  series  of  16  fatal  cases  in  adults  which  I  had  the 

opportunity  of  examining-  during  life  and  after  death,  the 

disease  was  traced  to  cold  in  8  ;  not  vaguely,  but  to  a 

definite  exposure  of  which  the  date  could  be  fixed,  and 

which  in  most  instances  had  given  rise  to  other  catarrhal 

symptoms. 

More  fre-  Of  54  fatal  cases  in  children,  some  of  which  were  under 

cause  of       u^J  o^n  notice,  others    contributed  by  my  colleagues  at 

nephntia      ^j^^  Children's  Hospital,  the  disease  was  traced  to  wet  or 

grown         cold  in  but  4. 

tlian  child-         ^^  would  be  easy  to  collect  from  various  sources  a  vast 
ren.  number  of  cases  where  renal  disease  has  been  attributed 

to  this  cause.  Dr.  Wilks,  in  his  valuable  paper  on 
Bright's  disease,^  gives  a  short  history,  as  ascertained  by 
himself,  of  22  cases;  in  which,  either  from  post-mortem 
evidence  or  from  the  no  less  conclusive  fact  of  recovery 
having  taken  place,  the  disease  was  ascertained  to  be  of 
the  kind  under  consideration.  In  10  it  was  traced  to  a 
definite  exposure  to  cold   or  wet.     Thus,  both  from  Dr. 

•  Guy's  Hospital  Reports,  1853. 
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Wilks's  histories  and  my  own,  it  appears  that  in  about 
half  the  cases  of  tubal  nephritis  which  are  met  with  in 
general  hospitals,  cold  or  wet,  or  both  together,  are  the 
source  of  the  complaint. 

It  will  be  instructive  to  look  more  particularly  into  the   Examplps. 
circumstances  under  which  these  often  harmless  agencies 
have  become  so  mischievous.     Here  are  some  of  the  more 
definite  instances. 

A  srentleman  rode  from  Maidstone  to  London  outside 
a  coach  in  very  cold  weather.  The  same  evening  his  wife 
observed  that  his  face  was.  flabby,  and  a  well-marked 
attack  of  renal  dropsy  followed,  from  which  he  eventually 
recovered.' 

A  bricklayer,  very  much  heated  by  carrying  a  great 
weight,  drank  some  beer  and  lay  down  on  the  damp  grass. 
Next  day  he  was  anasarcous,  and  three  months  later  he 
died  in  Guy's  Hospital,  where  he  afii'orded  Dr.  Bright  one 
of  the  earliest  cases  of  the  disease  which  bears  his  name 
(case  4).  The  kidneys  were  enlarged,  soft,  pale,  and  ap- 
parently fatty. 

A  journeyman  currier,  who  was  of  temperate  habits, 
was  often  exposed  to  cold  in  his  occupation  while  in  a  state 
of  profuse  perspiration.  One  day  he  was  employed  in 
washing  skins,  his  feet  being  very  wet.  At  six  o'clock  the 
same  evening  he  became  dropsical ;  he  died  in  a  month, 
and  the  kidneys  were  found  to  be  greatly  enlarged,  and 
consrested  to  the  colour  of  chocolate.'^ 

A  labourer  drank  a  large  quantity  of  cold  water  when 
heated  and  fatigued  by  labour  in  the  harvest-field.  He 
had  an  attack  of  jaundice,  with  '  coagulable  urine,'  and 
eventually  recovered.^ 

A  house-painter  was  exposed  to  weather,  and  had  no 
food  for  the  whole  of  one  very  cold  day.  In  the  evening 
he  was  oedematous.  He  died  after  an  illness  of  eight 
months,  with  the  large  white  fatty  kidney. 

'  Bright.     Guy's  Hosp.  Reports,  1840. 
^  Briglit's  Mod.  Rep.,  case  14. 
3  Dr.  Blackall,  4th  edit.,  p.  123. 


304  ALBUMINUEIA.  •  Chap.  V. 

A  laiiipliglitei'  was  wet  throngli  for  a  wliole  week, 
during  one  or  two  niglits  of  wliicTi  lie  sat  up  as  watch- 
man. He  '  took  a  violent  cold,'  and  liad  an  attack  of 
dropsy,  from  wliicli  lie  never  recovered.  Five  niontlis 
afterwards  the  kidneys  were  found  to  be  double  their 
natural  size,  white,  sniioth,  and  fatty.' 

Dr.  Wilks  gives  four  cases,  in  all  of  which  the  disease 
had  precisely  the  same  origin.  The  patients  were  ship- 
wrights, who  were  working  over-hours,  day  and  night,  by 
the  riverside.  They  came  into  Guy's  Hospital  with  renal 
dropsy.  The  over-work,  and  the  subsequent  exposure  to 
the  cold  winds  from  the  river,  probably  during  profuse 
perspiration,  set  up  the  same  symptoms  in  all.^ 

A  coachman,  in  the  habit  of  drinking  to  excess,  walked 
eight  and  a  half  miles  in  the  snow  ;  next  morning  he  was 
dropsical,  and  in  a  month  he  was  dead.  The  kidneys 
Avere  enlarged,  smooth,  and  greatly  congested.^ 

A  drunken  shoemaker  got  wet  through,  and  sat  in  his 
wet  clothes ;  this  was  immediately  followed  by  an  attack 
of  rheumatism,  and  in  a  fortnight  by  renal  dropsy,  which 
elided  fatally.  The  kidneys  were  greatly  enlarged,  white 
and  smooth. 

A  man  of  dissolute  habits,  but  in  perfect  health,  being 
hot  and  greatly  excited  by  drink,  jum]3ed  into  the  Thames 
and  swam  about  for  some  time.  He  immediately  felt 
ill,  and  next  day  dropsy  set  in.  He  died  fourteen  weeks 
afterwards  in  Guy's  Hospital,  and  his  kidneys  were  found 
to  be  large,  white,  and  smooth.* 

Several  instances  in  which  temporary  albuminuria 
immediately  followed  cold  bathing  are  reported  by  Dr. 
George  Johnson  in  the  Clinical  Transactions  of  1874.  There 
were  no  dropsical  symptoms  in  an}'  of  these  cases,  and  it 
is  probable  that  the  renal  hypereemia  scarcely  reached  the 
stage  to  which  the  term  infiaramatioii  could  be  properly 

'  Where  uo  reference  is  given,  the  case  occurred  at  St.  George's  Hospital. 
2  Dr.  Wilks's  cases  of  Bright's  disease,  Guy's  Hosp.  Kcports,  2nd  series, 
Tol.  viii. 

^  Case  of  Benjamin  Patrick,  p,  76. 
*  Eeported  by  Dr.  AVilks. 
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applied.  But  the  cases  are  of  interest  as  sliowiiig-  liow 
constantly  in  certain  persons  cong-estion  at  least  of  tlie 
kidney  is  produced,  by  the  external  application  of  cold. 

A  child  was  put  to  bed  in  a  newly-finished,  house,  and 
had  an  attack  of  renal  dropsy  afterwards.  The  same  result 
followed  in  the  case  of  a  woman  from  a  similar  cause. 

Looking-  generally  at  the  circumstances  under  which 
cold  has  given  rise  to  renal  dropsy,  it  appears  that  in  the 
first  place  there  is  frequently  some  preceding  cause  of  ex- 
haustion. The  patient  is  fatigued  by  bodily  toil,  or  weak- 
ened by  want  of  food,  or  he  is  a  drunkard,  perhaps  under 
the  influence  of  liquor  at  the  time  of  the  exposure. 

In  many  cases  the  disease  has  come  on  under  circum- 
stances of  exhaustion  Avhere  the  exciting  cause  has  been  so 
trifling  as  to  escape  notice  altogether.  I  may  instance  the 
case  of  a  medical  student  (related  at  p.  47),  who  had  a 
most  serious  attack  of  what  must  have  been  tubal  ne- 
phritis, after  a  course  of  very  close  labour  as  demonstrator 
of  anatomy,  while  at  the  same  time  he  lived  in  a  very 
abstemious  manner. 

In  the  same  category  must  be  placed  those  cases — not  Coid 
rare — where  the  disease  has  arisen  from  cold  and  damp  ^?**^  ^^^' 
affecting  the  body  during  sleep.     Sleep  appears  to  bring  during  ex- 
with  it  a  lowering  of  the  nervous  force,  which,  like  exhaus-   ^{^^^  . 
tion  or  depression,  allows  the  body  to  become  an  easy  prey 
to  influences  which  produce  disease. 

Next,  there  are  two  conditions  of  which  both  are  usually   when  pro- 
present — always  one.     The   cold   is  protracted,  and  it  is   a^nf^vjieu 
applied  during  free  perspiration.    Cold,  acting  under  these   suddenly 
circumstances  upon  a  person  who  has  been  exhausted  or   persplru-^ 
depressed,  is  likely  enough  in  our  climate  to  be  followed   ^'*^"- 
Iby  renal  anasarca.     It  appears,  however,  that  this  state- 
ment does  not  hold  good,  or  holds  good  only  in  a  modified 
degree  in  climates  either  much  warmer  or  much  colder 
than  our  own. 

In  the  accounts  of  Arctic  expeditions,  though  the  most 
intense  cold  was  often  endured,  under  circumstances  of 
great  fatigue,  by  men  previously  weakened  by  disease  and 
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Nephritis 
belongs  to 
temperate 
climates. 


Arctic 
cold  does 
not  pro- 
duce it. 


liardsliip,  renal  anasarca  is  not  among  the  diseases  from 
which  they  suffered.' 

Dr.  Kane's  men,  though  enduring  extreme  cokl,  exposed 
on  one  oc«)asion  for  seventy- two  hours  at  a  mean  tempera- 
ture of  41°  below  zero,  suffered  fearfully  from  fi-ost-bite 
and  scurvj,  but  not  from  any  renal  affection.  Other  tra- 
vellers within  the  Arctic  Circle  bear  the  same  testimony  as 
to  the  nature  of  the  diseases  which  the  climate  produces, 
and  I  have  been  informed  by  those  familiar  witli  the  cold 
districts  of  North  America  that  there  renal  dropsy  is  rare 
or  unknown. 

The  companions  of  Franklin  in  his  earlier  expedition 
suffered  from  oedematous  swellings  of  the  limbs,  but  this 
occurred  after  unparalleled  hardships  from  starvation,  to 
which  some  of  the  party  succumbed.  Their  chief  food 
for  some  time  consisted  of  hides,  and  an  acrid  soup  made 
from  bones.  It  is  clear  that  the  droj)sy  was  not  of  renal 
origin,  but  depended  upon  the  extreme  state  of  anajmia 
and  prostration  to  which  they  were  reduced.  The  urine  is 
mentioned  as  unnaturally  copious. - 

E-enal  anasarca  is  not  a  disease  of  the  frigid  zone.  The 
travellers  in  that  region  are  exposed  to  far  greater  and 
more  sudden  transitions  of  temperature  than  are  ever  felt 
in  our  changeable  but  temperate  climate.  Captain  Parry 
states  that  his  men  often  underwent  a  sudden  change  of 
100°  or  even  120°,  in  passing  from  the  cabin  of  their 
vessel  to  the  outer  air,  and  yet  none  but  the  most  trifling 
complaints  resulted.  Here  we  have  all  the  circumstances 
from  which  experience  would  lead  us  to  anticipate  renal 
disease:  great  preceding  dej^ression,  intense  and  protracted 
cold  suddenly  applied.  From  these  facts  we  may  be 
guided  as  to  the  way  in  which  cold  acts  as  a  source  of 
renal  inflammation.  Extreme  cold,  though  it  may  stop 
cutaneous  exhalation,  probably  does  not  allow  the  material 
to  accumulate.  Cold  increases  the  action  of  oxygen,  and 
gives  rise  to  increased  combustion  of  the  solids  and  fluids 

•  Kane's  Arctic  Exploration,  cli.  xvi. 

*  '  Journej'  to  the  Shores  of  the  Polar  Sea.'    By  Captain  Franklin.    Vol.  iv. 
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of  the  bod3^     Bj  cold  the  respiratory  function  is  exalted, 

and  the  excretion  of  urea  is  diminished.    With  the  intense 

cold  of  the  North  Pole,  the  introduction  of  oxygen  by  the 

lungs  is  probably  so  great,  and  oxydation  in  the  body  so 

active,  that  all  material  susceptible  of  such  action  becomes 

oxydised,  as  much  of  it  as  can  be  converted  into  carbonic 

acid  and  vrater  passing  out  with  the  breath.     The  kidneys,  Kidneys 

therefore,  are  not  liable,  as  in  temperate  climates,  to  be  irri-  the Tuhl^. 

tated  by  excrementitious  matter,  for  the  stress  of  excretion 

falls  upon  the  lungs. ^ 

The   immunity   from   injlammatory   affections  of  the  In  the 
kidney  which  warm  countries  possess  may  be  explained  on  kidneys 
similar  principles  :  other  excreting  organs  than  the  kidneys   preserved 

,     ,         ,•  •  -,  •    ..  I     r-   ^^  •       1  •  ^t  expense 

are  m  a  state  oi  mcreased  activity.    A  failure  in  the  action  ofliverand 
of  the  skin  would  occasion  a  demand  upon  the  liver  and   ^*^'^^'^^'*' 
alimentaiy  canal  rather  than  upon  the  kidneys.     An  ex- 
posure which  in  England  might  cause  nephritis,  in  India 
would  be  more  likely  to  cause  dysentery  or  hepatitis. 

In  temperate  climates  it  appears  that  the  kidneys 
sympathise  and  alternate  with  the  skin  more  than  do  any 
other  organs.  If  the  action  of  the  skin  is  arrested  the 
kidneys  are  stimulated  or  irritated  by  the  presence  in  the 
blood  of  the  material  which  the  skin  has  failed  to  remove. 
It  may  be  that  the  gland  will  not  pass  the  limits  of 
healthy  activity,  and  no  harm  will  follow ;  but  under  un- 
favourable circumstances,  such  perhaps  as  exhaustion  or 
loss  of  nervous  energy,  the  kidneys  will  be  stimulated 
beyond  their  power  of  response,  and  a  state  of  nephritis 

'  The  importance  of  the  skin  as  an  organ  of  excretion,  and  the  amount  of 
resemblance  between  tlie  secretion  of  the  skin  and  that  of  the  kidaejs,  may  be 
learned  from  the  following  details  : — 

Urea  is  known  to  be  constantly  pressnt  in  the  cutaneous  secretions.  It  has 
been  estimated  by  Funke — perhaps  somewhat  liberally — that  lo?!  grains  of 
this  substance  pass  off  in  this  way  in  twenty-four  hours,  which  is  about  a 
third  of  what  passes  off  by  the  kidneys  in  the  same  time.  The  same  observer 
reckons  that  the  amount  of  fluid  thrown  ofif  by  the  skin  varies,  according  to 
circumstances,  from  2  to  29  oz.  per  hour  ;  the  corresponding  variations  of  the 
solid  residue  being  li  grains  and  107  grains.  In  the  presence  of  urea,  and  of 
phosphates,  chlorides,  and  sulphates  of  the  alkalies,  the  components  of  sweat 
are  those  of  urine. 
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will  result.  We  know  enougli  of  the  action  of  the  nervous 
system  to  throw  light  upon  the  fact  that  exhaustion  pre- 
disposes to  inflammatory  action.  Section  of  the  branches 
of  the  great  sympathetic  proceeding  to  a  gland,  paralyses 
the  blood-vessels,  and  gives  rise  to  congestion  of  the  organ 
concerned.  With  regard  to  the  kidney  in  particular,  it 
has  been  shown  by  Bernard  and  other  experimenters  that 
destruction  of  the  nerves  composing  the  renal  plexus 
causes  the  urine  to  become  bloody  and  albuminous,  while 
the  kidney  itself  is  said  to  be  affected  by  a  rapidly 
destructive  process,  apparently  of  an  inflammatory  kind. 
With  the  knowledge,  therefore,  that  congestion  or  inflam- 
mation may  result  from  an  absence  of  action  on  the  part 
of  the  vaso-motor  nerves,  we  may  easily  suppose  that  the 
same  changes  will  be  peculiarly  liable  to  happen  Avhen  from 
exhaustion  or  any  other  circumstance  this  part  of  the 
nervous  system  acts  with  insufficient  energy. 

The  progress  of  the  disease,  when  it  has  arisen  from 
this  cause,  may  be  briefly  considered,  in  so  far  as  it  differs 
from  the  general  account  which  has  been  given.  In  grown 
i:)ersons  a  very  acute  and  congestive  form  of  the  disease 
sometimes  results.  Examples  of  this  form  of  the  dis- 
order, though  less  numerous  than  the  more  chronic  cases, 
are  within  the  experience  of  all  who  frequent  a  large 
hospital,  and  occur  in  the  recorded  experience  of  Bright, 
Wilks,  and  other  writers.  The  following  case  may  serve 
as  an  instance. 


Tubal 

nephritis 
from  cold. 


Exjposure  to  snow,  followed  hy  oedema,  with  hlacJc  and  exces- 
sively scanty  urine.  Purpwa.  Febrile  symptoms. 
Treatment  hy  hlecding,  &c.  Gradual  accession  of  coma 
without  convulsion.     Death.     Examination  of  body. 

Benjamin  Patrick,  foi-ty-nine  years  of  age,  a  coachman  in  a 
gentleman's  family,  bad  been  in  tbe  babifc  of  living  an  easy  and 
luxurious  life.  He  took  meat  three  times  a  day,  and  drank  a 
great  deal  of  ale  and  gin.  He  said  tbat  be  never  got  incapably 
drunk,   but  acknowledged  tbat  be  was   often   'fuddled.'      One 
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very  cold  day  in  Jannary  18.>l,  wluni  tlie  snow  was  deep  on  the 
ground,  lie  walked  eight  miles  and  a  lialf  in  the  conntry.  At 
that  time  he  was  in  perfect  health,  and  had  been  so  for  years. 
He  never  had  any  complaint  which  could  be  referi'ed  to  the 
kidneys.  The  urine  had  been  always  natural  in  appearance,  and 
passed  without  undue  frequency.  The  day  after  the  exposure 
his  ankles  began  to  swell,  and  the  day  after  that  purpuric  spots 
came  out  on  the  legs.  He  came  into  St.  George's  Hospital  on 
January  11,  under  the  cai-e  of  Dr.  Page,  four  days  after  the  ex- 
posure to  cold.  The  man  was  of  robust,  plethoric  aspect.  The 
only  symptoms  of  which  he  complained  were  the  slight  oedema 
and  the  spots  on  the  legs,  which  were  htsmorrhagic  in  character. 
The  pulse  was  hard,  the  tongue  dirty,  the  bowels  courmcd. 
He  was  put  upon  broth  diet,  he  was  bled  to  12  oz.,  and  was 
purged  with  calomel  and  senna.  The  blood  formed  a  largo 
loose  uniform  clot,  nearly  filling  the  vessel.  The  pulse  was 
softer.  The  urine  was  passed  with  the  frequent  watery  eva- 
cuations. 

On  Jan.  13  the  urine  was  first  obtained  for  examination.  The 
quantity  passed  in  the  preceding  twenty-four  hours  was  but 
2  oz. ;  it  was  opaque,  nearly  black  with  blood,  and  of  the  specific 
o-ravity  of  1023;  it  was  loaded  with  albumen,  and  contained 
multitudes  of  dark  coai'se  casts,  which  contained  blood  globules 
and  cells  of  renal  epithelium ;  it  scalded  in  passing.  The  swell- 
ino-  in  the  legs  was  now  considerable,  but  soft ;  the  hfemorrhagic 
spots  were  fading.  He  now  suffered  with  severe  dull  pain  iu  the 
loins,  particularly  over  the  left  kidney.  He  was  cupped  to  10 
oz.  on  the  loins,  the  purgative  draught  was  repeated,  and  he  had 
a  pill  containing  blue  pill,  digitalis,  and  squills,  three  times  a 
day. 

Next  day  he  was  free  from  pain,  and  the  dropsy  was  almost 
gone,  but  he  complained  of  feeling  faint,  and  the  pulse  was  very 
feeble  and  slow — only  58.  The  urine  remained  the  same  iu 
character,  but  was  rather  more  copious. 

At  noon  on  the  16th  3  oz.  of  urine  were  produced— all  that 
had  been  made  since  two  o'clock  on  the  previous  day  ;  it  was 
said  that  none  had  been  passed  with  the  action  of  the  bowels. 
It  was  rather  less  brown  in  colour,  but  still  contained  mucli 
l)lood — specific  gravity  1018.  The  casts  were  less  numerous; 
they  were  yellowish-brown  in  colour,  and  contained,  as  before, 
blood  corpuscles  and  epithelial  cells.     There  was  also  much  looso 
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renal  epithelium  and  some  imjDerfectly-formed  pns  covpnscles. 
The  patient  was  very  drowsy,  heavy  in  manner,  and  slept  mnch. 
The  bowels  acted  profusely,  with  wateiy  evacuations.  The  pulse 
remained  the  same.  He  complained  of  pains  in  the  limbs  re- 
sembliuQ'  rheumatism. 

On  the  19th  he  seemed  better,  and  the  urine  was  more 
watery.  He  complained  of  '  weight  in  the  bottom  of  the  belh^ ; ' 
the  gums  were  spongy,  and  the  breath  foetid  from  the  effects  of 
the  mercury.  Two  days  later  he  was  again  drowsy,  and  odd  in 
manner,  with  some  confusion  of  ideas.  He  appeared  to  be 
passing  into  a  state  of  semi-coma.  The  urine,  without  increasing 
in  quantity,  was  paler  in  colour.  The  mercury  was  now  dis- 
continued. 

On  the  23rd  he  said  he  felt  nothing  to  complain  of,  but  he 
moaned  and  groaned  when  left  to  himself.     His  movements  were 
feeble  and  tremulous.     The  pulse  was  weak  and  quick,  the  skin 
was  hot  and  dry,  and  the  tongue  dry  and  coated.     A  draught 
was  now  ordered,  containing  acetate  and  carbonate  of  ammonia, 
Avith  camphor  and  chloric  ether.     He  became  more  heavy,  and 
on  the  24th  was  in  a  condition  approaching  coma ;    he  lay  as 
if    consciousness  had  almost  departed,  but  when  spoken  to  he 
roused  himself,  as  if  from  sleep,  and  discoursed  rationally.     He 
breathed  heavily.     The  pupils  were  contracted  and  remained  in 
the  centre  of  the  orbit.     The  pulse  was  full — 84.     The  face  was 
puffy,  but  there  was  no  oedema  elsewhere.     ISTo  urine  was  passed 
into  the  bed  ;  what  was  seen  was  paler  and  smaller  in  quantity. 
Next  day  he  was  still  capable  of  being  roused,  though  when  left 
alone    he    gave   no   evidence  of  consciousness.      Breathine-  was 
very  noisy,  and  he  groaned  frequently.     The    pulse  was   more 
feeble — 74.     The  evacuations  were  passed  unconsciously.     Gin 
was  now  ordered,  beside  the  ammoniacal  medicine.     At  night  he 
had  a  fit  of  an  epileptic  character,  apparently  accompanied  with 
some  delirium,  and  made  so  much  disturbance  that  he  had  to  be 
removed  to  a  ward  by  himself.     Next  morning  he  was  in  a  state 
of  complete  stupor,  from  which  it  was  impossible  to  arouse  him. 
He    breathed  stertorously,  and  uttered  at  intervals  a   peculiar 
cry.      On  the  night  of  the  26th  ho  expired. 
-p    .  At  the  post-mortevi  examination,  which  was  made  fourteen 

mortem.  hours  after  death,  the  kidneys  were  found  to  be  much  enlarged — • 
one  of  them  weighed  10^  oz.  The  surfaces  were  smooth  and 
intensely  congested,  but  through  the  vascularity  a  buff  ground- 
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work  could  be  seen.  On  section  the  cortex  appeared  greatly 
increased :  it  had  a  purplish  colour,  which  changed  by  washing 
to  a  speckled  brown.  Under  the  microscope  the  tubes  were  seen 
to  be  distended  with  blood  and  epithelial  cells,  with  much 
brownish  granular  matter.  The  malpighiau  vessels  Avere  con- 
spicuously injected. 

The  liver  was  hard  and  in  a  state  approaching  cirrhosis. 

There  was  a  small  quantity  of  fluid  in  each  pleura;  the  lungs 
were  loaded  with  serous  fluid,  and  contained  some  patches  of 
extravasated  blood. 

The  brain  was  wet,  but  not  unnatural  in  any  other  respect ; 
beneath  the  back  of  the  scalp  was  some  extravasated  blood. 

The  following-  case,  arising-  from  cold  and  ending  at 
least  as  intense  congestive  nephritis,  presents  features  of 
much  rarity ;  it  is  without  parallel  either  in  my  reading 
or  experience.  The  history  is  in  some  respects,  particu- 
larly in  the  recurrence  of  the  symptoms  from  cold,  that  of 
intermittent  hsematuria;  but  the  later  phase  of  the  disease, 
which  only  I  am  able  to  describe  as  a  witness,  was  that  of 
congestive  nephritis,  whether  consequent  or  not  upon  the 
other  disorder,  attended  by  an  amount  of  congestion  even 
to  the  bursting  of  the  renal  capsules. 


Intense  congestive  nephritis  from  cold,  with  symmetrical 
hursting  of  both  renal  capsules.  The  nephritis  essentially 
tubal,  but  ivith  the  snperaddition  of  scattered  loci  of 
intertubal  inflammation,  probably  of  the  nature  of  inci- 
pient abscesses. 

A  jockey,  32  years  old  when  he  died,  had  from  his  childhood 
suffered  from  attacks  of  pain  in  the  lumbar  region,  which  could 
always  be  traced  to  cold.  With  these  the  urine  was  always 
remarked  as  thick  and  dark,  though  until  the  last  illness  it  was 
not  noticed  as  reduced  in  quantity.  Latterly  the  attacks  became 
more  severe,  and  were  attended  with  sickness  and  shiverinsr. 
These  were  temporary  and  short ;  they  left  him  in  good  general 
health   and  able  to  fulfil  with  much  acceptance    his  duties  in 
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connection  with  a  large  racing  establishment.  I  could  not  learn 
that  the  nrlno  had  been  examined  medically  in  any  attack 
previons  to  the  last. 

This  came  on  six  weeks  before  his  death,  when,  after  driving 
several  miles  in  a  gig  at  night  against  a  cold  wind,  he  complained 
on  reaching  home  of  being  cold  and  weary,  which  sensations 
were  immediately  succeeded  by  vomiting,  headache,  and  pain  in 
the  back.  The  urine  at  the  same  time  became  dark,  and 
deposited  a  brown  sediment.  The  illness  lasted  in  this  shape 
about  four  days,  and  then  mitigated  in  all  respects,  save  that  the 
urine  retained  its  brown  sediment  and  dark  colour. 

He  then  travelled  in  the  exercise  of  his  resumed  duties  from 
Yorkshire  to  London,  and  continued  able  to  perform  them  in 
some  sort  for  about  three  weeks. 

On  the  9th  of  June,  1870,  five  weeks  from  the  exposure  in  the 
gig,  my  friend  Mr.  Sims  was  requested  to  visit  him  on  account 
of  a  recurrence  of  the  lumbar  pain,  and  found  him  rolling  about 
in  bed  with  intense  pain  in  this  region.  He  had  vomiting,  but  had 
no  shivering,  a  quick  pulse,  hot  skin,  and  coated  tongue.  It  was 
thought  that  he  was  passing  a  stone,  and  a  warm  bath  was  ordered 
and  a  mercurial  purge,  which  acted  freely  and  with  some  relief  to 
the  pain.  Mr.  Sims,  who  next  day  saw  the  urine  for  the  first  time, 
found  it  scanty,  deeply  coloured  with  blood,  and  abounding  in 
blood  corpuscles  and  casts.  The  febrile  state  and  the  vomiting 
continued.  He  was  now  restless  and  occasionally  wandered  in 
mind.  On  the  12th  only  about  two  ounces  of  urine,  black  with 
blood  and  loaded  with  corpuscles,  were  passed  ;  and  in  addition  to 
the  previous  symptoms  he  had  hiccough,  tympanites,  and  traces 
of  oedema  about  the  ej'elids.     The  vomiting  continued. 

On  the  13th  I  saw  him  with  Mr.  Sims.  He  then  had  pain  in 
both  loins  of  an  aching  character.  The  pulse  was  90,  the  skin 
now  neither  hot  nor  dry.  He  had  frequent  vomiting  of  bilious 
matter,  with  tympanitic  distention  of  the  belly,  to  which  was 
added  almost  constant  hiccough,  which  kept  him  awake  and  now 
constituted  his  chief  discomfort.  He  had  no  headache ;  his  manner 
was  composed  and  his  mind  clear.  I  received  three-quarters  of  an 
ounce  of  urine  as  all  that  had  been  passed  during  the  previous 
twelve  hours.  It  was  chocolate-coloured,  albuminous  to  the  extent 
of  five-sixths,  acid,  loaded  with  blood  corpuscles,  and  swarming 
with  thick  dark  casts,  some  blood-coloured  and  opaque,  so  that 
their   contents    were   not   to  be    distinguished,   but  as   coarsely 
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granular ;  others  packed  with  recognizable  blood  corj^nscles,  and 
others  consisting  simply  of  thick  cylinders  of  fibrine. 

It  was  sufficiently  clear  that  the  kidney  tubes  were  intensely 
inflamed,  bat  that  this  was  the  only  condition  appeared  doubtful. 
The  acuteness  of  the  paio,  its  sudden  access  upon  the  journey  in 
the  gig,  and  the  almost  total  absence  of  cfidema,  were  enough  to 
suggest  stone  in  the  pelvis  as  connected  possibly  with  the  out- 
burst of  renal  inflammation.  His  bowels  were  kept  loosely  open  ; 
he  had  digitalis,  together  with  an  aqueous  diet ;  and  hydrocyanic 
acid,  and  afterwards  creosote  to  quiet  the  stomach,  in  spite  of 


Urinary  Deposit. 

which  the  vomiting,  hiccough,  and  eructation  continued.     The 
loins  were  cupped. 

On  the  15th  but  5  drachms  of  urine  had  been  passed  in  the 
previous  24  houi^s  ;  this  coagulated  to  one-half,  and  was  loaded 
as  before  with  casts,  though  less  coloured  with  blood.  The 
vomiting,  hiccough,  and  eructation  were  still  unrelieved,  the  ccdema 
was  still  confined  to  the  eyelids,  and  there  scarcely  evident.  The 
patient  had  been  restless  and  somewhat  delirious.  Dr.  Owen 
Rees  and  Mr.  Fuller  now  joined  in  consultation  and  concurred 
in  the  suspicion  that  the  renal  inflammation  was  associated  with 
calculus.  Tartrate  and  bic?.rbonate  of  potash  were  added  to  the 
medicine.     The  urine  remained  neither  altered  in  character  nor 
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increased  in  quantity,  and  the  symptoms  persisted  witli  little 
change,  save  increasing  weakness  and  prostration,  nntil  the 
evening  of  the  17th,  when  the  patient  expressed  a  wish  to  walk 
about,  while  doing  which  he  became  suddenly  faint  and  expired. 
In  the  five  days  preceding  his  death  3^  oz.  of  urine  were 
collected  as  the  whole  amount  passed  within  that  period.  The 
characters  were  such  as  have  been  described ;  it  was  loaded  with 
blood,  at  first  to  dark  cofiee-colour,  latterly  only  to  smokiness  ; 
blood  corpuscles  were  proportionately  numerous ;  casts  such  as 
are  represented  were  present  in  multitudes,  and  latterly  there 
was  a  great  quantity  of  apparently  unaltered  renal  epithelium. 

The  absence  of  dropsy  was  remarkable  throughout ;  none 
could  be  detected  at  any  time  but  about  the  eyelids.  There  was 
no  convulsion  nor  any  cerebral  disturbance  save  slight  wandering 
at  night.  The  prominent  constitutional  symptoms  were  those  con- 
nected with  the  stomach,  with  at  last  rapid  failure  of  strength. 
Fost-  On  examination  the  kidneys  were  found  to  be  each  imbedded 

examina-      ^^^  ^  mass  of  coagulated  blood,  which  lay  outside  their  capsules 
tion.  in  the  surroundiug  cellular  tissue.     This  had  on  each  side  pro- 

ceeded from  a  rent  in  the  capsule  near  the  lower  end  of  the  gland, 
due  to  the  kidneys  having  burst  their  investments  from  con- 
gestive swelling.  The  left  kidney,  which  was  about  half  as 
large  again  as  the  other,  and  the  hfemorrhage  outside  it  the  more 
extensive,  was  sent  at  once  to  Mr.  Tuson  to  be  drawn.  The  right 
may  be  described  in  more  '  detail.  It  weighed  with  the  clot 
adherent  to  its  outside  I0|-  oz.  Its  lower  end  was  imbedded  in  a 
mass  of  coagulum  which  was  not  quite  recent,  insomuch  that 
Bome  portions  of  it  were  beginning  to  lose  their  colour,  though 
much  was  still  black.  The  extravasation,  which  was  adherent 
to  the  outer  surface  of  the  capsule,  was  about  2  inches  in  every 
direction  superficially,  |  of  an  inch  thick  in  the  centre,  shelving 
towards  its  edges.  The  hfemorrhage  was  traced  to  a  rent  in  the 
capsule  near  its  lower  end,  about  2  inches  long  and  a  quarter  of 
an  inch  in  width.  The  surface  of  the  kidney  thus  exposed  was 
roughened,  and  to  it  the  clot  was  intimately  attached. 

About  the  lower  end  of  the  left  kidney  was  a  layer  of  similar 
clot  measuring  3  inches  in  its  greatest  superficial  extent,  and 
half  an  inch  in  thickness  in  its  centre,  thinning  towards  its  edges. 
The  rent  in  this  instance  was  an  inch  in  length  and  a  quarter  of 
an  inch  in  width  ;  it  passed  from  the  hilum  along  the  lower 
margin  of  the  gland. 
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In  every  other  respect  as  well  as  in  the  torn  capsules  the 
condition  of  the  two  kidneys  was  nearly  identical.  The  pair 
weighed  21|^  oz.  The  capsules  were  neither  thickened  nor 
adherent ;  the  exposed  glandular  surfaces  were  smooth,  of  a  deep 
red-brown  colour ;  they  were  sprinkled  with  dots  of  extravasated 
blood,  and  traversed  by  a  few  turgid  vessels,  neither  of  which, 
however,  were  conspicuous,  owing  to  the  deep  colour  of  the 
ground  on  which  they  were  displayed.  On  section  the  cortical 
tissue  was  found  to  be  much  swollen,  and  to  consist  of  a  coarse 
intermixture  of  two  colours,  a  brownish  yellow  and  a  brownish, 
red,  giving  a  general  tone  much  like  that  of  a  congested  fatty 
liver.  The  cones  were  of  a  deep  brown  colour,  not  very  different 
from  that  of  the  cortices  ;  the  pelvic  membrane  was  spotted  with 
ecchymosis. 

Under  the  microscope  it  was  at  once  evident  that  tubes  of 
both  kinds  were  enormously  distended,  some  to  a  width  of  ^|-oth 
of  an  inch.  Their  contents  were  blood  and  epithelial  cells  mingled 
in  various  proportions,  some  containing  little  but  blood,  others 
wholly  epithelium,  and  others  presenting  many  intermediate 
states  of  mixture.  The  epithelial  cells  were  generally  finely 
granular,  not  recognizably  fatty. 

In  section  the  state  of  the  tubes  was  more  fully  displayed, 
while  further  and  unusual  changes  became  manifest.  Many  of 
the  cortical  ducts  were  distended  to  the  uttermost  with  blood-clot, 
others  were  less  strikingly  but  yet  fully  plugged  with  detached 
epithelium.  These  changes  involved  a  larger  proportion  of  the 
straight  tubes  than  of  the  convoluted,  though,  it  coiild  not  be 
said  that  the  distention  was  more  extreme  or  striking  in  one 
situation  than  the  other.  The  affected  tubes  lay  among  others 
which  wei'e  empty,  of  which,  the  epithelial  lining  was  undisturbed, 
and  which  in  short  were  absolutely  natui^al.  Beside  these  were 
other  tubes  which  were  nearly  natural,  no  change  being  observ- 
able within  them,  save  that  their  inner  surfaces,  those  formed  by 
the  exposed  parts  of  the  epithelial  cells,  retained  the  traces  of 
blood  which,  had  flowed  down,  but  no  longer  obstructed  their 
channels. 

Beyond  these  intratubal  changes  others  existed  which  were 
essentially  extratubal.  Roundish  corpuscles  of  considerable 
size,  such  as  compose  unsoftened  pysemic  deposits,  were  partially 
distributed  throughout  the  intertubular  region,  densely  abounding 
in  certain  districts  to  which  they  were  abruptly  limited,  leaving 
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the  surrounding  structure  absolutely  free.  In  some  instances 
this  corpuscular  formation  was  seen  in  contact  with  one-half  of  a 
malpighian  capsule,  then  abruptly  ceasing,  leaving  the  other  half 
unaffected.  In  some  places  the  corpuscles  abounded  for  a  space 
as  evenly-spread  contents  of  the  intertubular  matrix,  showing  very 
distinctly  as  such  after  the  removal  of  the  tubes  ;  in  others  they 
lay  as  wedge-shaped  accumulations,  with  the  base  upon  the 
capsule.  The  corpuscles  were  larger  than  those  which  belong 
to  fibrosis ;  and  their  abrupt  limitation  to  certain  districts  fur- 
ther hinted  their  connection  rather  with  scattered  suppui'ation 
than  with  diffuse  intertubal  hyperplasia.  The  sections  here  re- 
ferred to  are  represented  at  page  30. 

To  the  changes  described  it  may  be  added  that  in  some 
instances  extravasated  blood  was  found  within  the  malpighian 
capsule,  in  others  disposed  in  the  intertubular  spaces. 

There  was  no  vestige  of  a  stone,  or  evidence  of  the  past 
existence  of  one,  in  either  kidney  or  in  any  of  the  urinary 
channels  or  cavities. 

The  other  organs  need  but  brief  mention.  The  heart  was 
flabby,  the  left  ventricle  totally  uncontracted  and  occupied  by  a 
large  globular  mass  of  elastic,  partly  decolorized  fibrine,  from 
which  long  processes  passed  into  the  connected  blood-vessels. 
This,  probably  the  consequence  of  the  failure  of  circulation  rather 
than  its  cause,  was  such  as  forms  either  after  death  or  at  least 
after  the  process  of  dying  has  begun. 

All  the  great  vessels  and  the  lungs  and  pleurae  wei'e  natural  ; 
and,  excepting  that  the  spleen  was  somewhat  large  and  pulpy,  the 
same  statement  applies  to  all  the  viscera  in  the  abdominal  and 
pelvic  cavities,  with  the  notable  exception  which  has  been  suffi- 
ciently detailed.  The  bladder  contained  half  a  drachm  of  pale  urine. 
There  was  no  sign  of  any  external  injury  or  internal  disease  which 
could  have  given  rise  to  pygemia,  nor  were  there  any  signs  of 
the  organic  results  of  pytemia  in  any  organ,  unless  the  state  of  the 
kidneys  is  to  be  so  considered. 

Comments.  The  bursting  of  the  capsules  which  took  place  in  this  instance 

under  the  inflammatory  swelling  was  to  me  a  new  phase  of 
disease ;  the  pain  which  simulated  that  of  calculus  was  probably 
due  to  this  exceptional  circumstance.  The  kidneys  may  be 
swollen  or  distended  in  the  ordinary  course  of  renal  disease  to 
many  times  the  dimensions  they  assumed  in  the  present  case. 
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without  any  such  result,  but  then  the  increase  of  bulk  is  gradual. 
It  is  probable  that  an  unusual  abruptness  in  the  access  of  the 
swelling  suited  to  its  exceptionally  congestive  character  deter- 
mined the  rupture. 

The  outbreak  of  the  constitutional  symptoms  immediately  upon 
the  exposure  which  gave  rise  to  them  points  to  an  analogy  with 
intermittent  hgematuria,  which  is  further  borne  out  by  the  repeated 
previous  recurrence  of  similar  attacks  from  similar  causes.     But, 
however  like  intermittent  hsematuria  in  the  outset,  the   course  of 
the  disease  was  that  rather  of  common  tubal  inflammation.    Blood 
in  corpuscles  was  shed  abundantly  without — at  least  in  the  later 
stage,  when  only  the  patient  was  under  observation — any  of  the 
disintegrated  product  which  is  the  characteristic  of  the  intermit- 
ient  disorder.     Whether  or  not  the  complaint  was  primarily  of 
the  intermittent  type,  it  had  merged  latterly  into  simple  renal  in- 
flammation. This  was  extraordinarily  congestive  in  character,  and 
appeared  to  have  given  rise  to  incipient   scattered  suppuration 
throughout  the  glands.     This  was    not,  indeed,  evident   to  the 
naked  eye,  nor  under  the  microscope  were  absolute  pus  corpus- 
cles detected ;  but  the  circumscribed  districts  of  intertubal  cor- 
pusculation  scarcely  admitted  of  any  other  explanation  but  that 
they  were  incipient  abscesses  ;  and  in  the  absence  of  any  evidence 
of  pyaemia  it  could  not  but  be  inferred  that  these  spots  of  collected 
corpuscles  were  among  the  results  of  the  intense  inflammatory 
action  which  was  chiefly  manifested  in  the  tubes.      The  general 
absence  of  any  hypernucleation  or  over-growth  in  the  interstitial 
tissue   was  clear.     Abscess  as  a  result  of  tubal  nephritis  may  be 
said  to  be  unknown,  but  with  this  exceptional  instance  in  view  it 
would  seem  not  to  be  impossible. 

The  nearly  complete  absence  of  dropsy  is  worth  i-emarking 
in  connection  with  the  nearly  complete  suppression  of  urine,  the 
secretion  not  averaging  an  ounce  a  day,  while  no  dropsical 
eSusion  occurred  save  a  mere  trace  about  the  eyelids.  As  with 
suppression  of  urine  caused  by  mechanical  obstruction,  death  was 
due  to  asthenia.  In  connection  with  his  having  taken  up  to  his 
death  moderate  doses  of  digitalis,  two  drachms  of  the  infusion 
every  four  houi'S,  the  absolutely  uncontracted  state  of  the  left 
ventricle  is  worth  noting,  as  an  indication  that  that  drug  had  not 
told  upon  the  course  of  the  disease.  With  the  knowledge  that 
the  2^ost-mortem  afforded  it  is  probable  that  early  blood-letting 
would  have  been  of  service. 
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Course  of  The  rapid  and  congestive  form  of  nepliritis  exempli- 

fied in  the  preceding  cases  is  seldom  traced  to  any  cause 
but  cold ;  perhaps  cantharides  causes  something  like  it. 
There  is  no  line  of  demarcation  between  this  and  the 
more  prolonged  forms  of  the  disease  ;  the  latter  are  by  far 
the  more  common.  The  time  which  the  disorder  arising 
from  this  cause  takes  to  reach  a  fatal  termination  varies, 
according  to  my  own  observation,  from  a  few  weeks  to 
about  eight  months.  When  it  ends  favourably,  which 
under  judicious  treatment  will  be  the  case  in  the  majority 
of  instances,  it  will  mostly  do  so  in  three  or  four  months ; 
often  in  a  much  shorter  time.  When  a  consequence  of 
cold,  as  when  it  proceeds  from  scarlatina,  hsematuria  marks 
the  commencement  in  the  great  majority  of  cases.  With 
those  which  recover  hsematuria  is  nearly  an  invariable 
symptom,  but  it  is  less  constantly  present  in  those  which 
end  fatally. 
Fatty  de-  The  progress  of  the  disorder  is  such  as  has  been  suffi- 

thrrde°"  ciently  detailed  in  the  general  sketch  of  the  symptoms  of 
tubal  nephritis.  The  only  point  which  requires  especial 
notice  is  the  change  in  the  character  of  the  ej^ithelium 
which  takes  place  in  the  majority  of  the  cases.  The  cells 
have  a  tendency  to  become  fatty,  which  is  much  more 
marked  than  when  the  disorder  has  sprung  from  scarla- 
tina or  from  any  other  cause.  In  cases  I  have  examined 
this  was  not  accompanied  by  any  obvious  fatty  change  in 
other  organs.  The  e^^ithelium  probably  becomes  fatty 
as  part  of  the  change  consequent  upon  the  inflammatory 
action.  That  fatty  degeneration  should  occur  in  an  in- 
flamed tissue  is  accordant  with  all  our  knowledge,  tliough  in 
the  scarlatinal  form  of  the  disease,  which  has  shortly  to  be 
considered,  it  is  the  rule  to  find  the  epithelium  free  from  oil. 
A  more  rare  cause  of  the  disorder  may  be  mentioned  as 
resembling  external  cold,  insomuch  as  the  source  of  the 
disturbance  is  probably  the  secretion  due  to  an  organ  other 
than  that  which  is  attacked  by  the  inflammation.  When 
one  kidney  has  been  destroyed  or  incapacitated  by  some 
change  confined  to  itself,  it  is  not  unusual  for  its  fellow  to 
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become  diseased.  It  svimetimes  happens,  indeed,  as  will  be 
shown  hereafter,  that  when  the  primary  mischief  has  been 
tubercular  excavation,  the  remaining  gland  becomes,  in 
common  with  other  organs,  affected  by  lardaceous  infiltra- 
tion as  the  result  of  the  purulent  discharge.  But  cases 
are  believed  to  occur  in  which,  after  the  obliteration  of  one 
kidney,  the  other  has  become  the  seat  of  tubal  inflam- 
mation, with  its  characteristic  symptoms  and  pathological 
changes.  The  modus  operandi  is  obvious.  The  remaining 
gland  is  unequal  to  the  double  work,  and  becomes  mor- 
bidly stimulated  by  the  duty  thrown  upon  it. 

This  cause  of  renal  inflammation  is  to  say  the  least 
extremely  infrequent.  The  surviving  organ  usually  be- 
comes lardaceous,  or  simply  hypertrophied,  according  to 
the  nature  of  the  change  which  has  destroyed  its  com- 
panion. 

Scarlatina. 

In  childhood  this  is  by  far  the  most  frequent  cause  of  Scarlatina 
the  disorder.     A  case  of  scarlatina  rarely  passes  through  ,.^^J^|  "^ 
its  course  without  some  trace  of  albumen  in  the  urine.  nephritis. 

It  would  ajjpear  that  in  the  course  of  scarlatina,  as 
well  as  in  certain  other  febrile  diseases,  morbid  products 
are  left  in  the  blood  which  the  kidneys  take  a  share  in 
removing. 

The  kidneys  are  irritated  by  the  poison,  which  selects  Kidneys 
them  as  a  mode  of  exit.     This  view  derives  support  from   ^""^o^^ij 
the  fact,  that  in    other  febrile   diseases   similar   results  poison. 
follow,  and  also  from  the  observation  which  must  have 
been  made  by  everyone  familiar  with  scarlatina,  that  where 
the  throat  has  suffered   severely  the  kidneys  are  mostly 
exempt.      The  materies  morbi  may  exhaust  itself  upon  the 
throat,  or  may  remain  in  the  system  as  a  source  of  further 
mischief.     It  has  been  thought  that  the  kidneys  become 
affected  in  consequence  of  the  inaction  of  the  skin,  which 
accompanies  the  shedding  of  the  cuticle ;  but  it  appears 
that  the  kidneys   are   much  endangered  when   the    skin 
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is  little  affected.  It  is,  liowever,  an  important  practical 
fact,  that  the  action  of  external  cold  often  acts  as  the 
immediate  instigator  of  the  renal  disturbance.  In  many 
cases  where  no  renal  symptoms  have  been  noticed,  and 
convalescence  has  been  apparently  established,  a  too  early 
exposure  to  vreather  has  set  up  an  attack  of  dropsy. 

In  view  of  the  relations  between  scarlatina  and  neph- 
ritis, some  experiments  by  Dr.  Baginsky  are  of  interest. 
With  the  object  of  partially  suppressing  the  cutaneous 
functions  he  coated  limited  portions  of  skin  in  rabbits 
with  impervious  varnish,  so  as  to  render  it  incapable  of 
transpiration,  or  caused  it  to  become  inflamed  by  the  ap- 
plication of  croton-oil  and  turpentine.  These  proceedings 
were  generally  followed  by  albuminuria,  associated,  as  was 
afterwards  found,  with  various  degrees  of  inflammation 
of  the  kidneys.  This  experimenter  infers  that  in  scarlatina 
the  kidney  is  not  directly  affected  by  the  poison,  but 
suffers  only  in  consequence  of  the  inactivity  of  the  skin 
due  to  desquamation.  Without  accepting  this  conclusion 
in  its  entirety  the  observations  at  least  show  that  sym- 
pathy or  rather  alternation  of  function  between  the  skin 
and  the  kidneys  may  be  a  potent  source  of  evil. 

It  is  difiicult  to  say  in  what  proportion  of  cases  drop- 
sical symptoms  follow  scarlatina.  This  appears  to  differ 
at  different  times  and  in  different  epidemics.  The  late 
Dr.  Hillier  found  the  urine  to  contain  more  or  less  albu- 
men in  about  half  the  cases  under  his  care  during  his 
experience  at  the  Children's  Hospital.  From  my  own 
observation  I  should  say  that  this  statement  is  rather 
below  than  above  the  truth. 

How  large  a  proj)ortion  of  children  who  suffer  from 
renal  dropsy  have  acquired  the  disease  as  a  sequel  of  scar- 
latina will  be  seen  from  the  fact,  that  at  the  Children's 
Hospital,  where  children  are  treated  up  to  the  age  of 
twelve,  a  series  of  103  cases  of  albuminuria  connected 
apparently  with  renal  inflammation  gave  75  where  the 
disorder  was  traced  to  scarlatina;  3  to  measles,  1  to 
erysipelas,  i  to  acute  rheumatism,  and  1  in  which  it  came 
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Oil  ill  the  course  of  eczema ;  5  from  cold   and    1 7   from 
uncertain  causes  made  up  the  talc. 

The  preponderance  of  boys  over  girls  holds  good  in  Stx 
scarlatinal  dropsy,  as  in  nephritis  from  other  causes.  Par- 
ticulars have  already  been  given  bearing  upon  this  point. 
I  may  add  here  that  in  Dr.  Tripe's  table,  deduced  from 
the  Registrar-General's  Report,  out  of  1,575  fatal  cases  of 
scarlatinal  dropsy  946  were  of  male,  629  of  female  sub- 
jects. It  is  to  be  observed  at  the  same  time  that  the 
deaths  from  scarlatina  are  nearly  the  same  for  both  sexes. 

Scarlatinal  dropsy  is  exceedingly  rare  under  a  year  ^^"^  "&''• 
old.  As  an  exceptional  case  I  may  mention  that  a  child 
ten  weeks  old  was  under  my  care  at  the  Hospital  for  Sick 
Children  with  dropsy  and  albuminuria,  consequent  upon 
scarlatina.  It  got  quite  well.  This  is  the  earliest  age  at 
which,  so  far  as  I  am  aware,  the  disease  has  been  observed. 
Dr.  Tripe  has  deduced  from  the  Report  of  the  Registrar- 
General  that  the  deaths  from  scarlatinal  dropsy  increase 
gradually  until  the  fourth  year  of  life,  when  they  are  more 
numerous  than  at  any  other  period.  They  then  regularly 
diminish  in  number,  until  after  the  age  of  twenty  they 
become  exceedingly  uncommon.  Scarlatina  itself  causes 
most  deaths  during  the  third  year,  and  it  is  the  frequency 
of  scarlatina,  rather  than  the  disposition  to  renal  disease, 
that  renders  scarlatinal  dropsy  so  common  among  young 
children.  It  has  been  shown  that  in  a  given  number  of 
cases  of  scarlatina  dropsy  is  more  frequent  between  the 
ages  of  five  and  fifteen  than  before  or  after  these  limits. 

The  renal  affection  ma}'  come  on  at  any  period  after  Advent  of 
the  first  appearance  of  the  febrile  symptoms.  It  is  often  ^'' ""^  °"^''" 
the  first  sign  of  illness  which  attracts  notice,  though  in 
such  a  case  a  careful  inquiry  will  probably  show  that 
the  child  has  been  exposed  to  the  infection  of  scarla- 
tina, and  has  perhaps  been  more  or  less  feverish  some  days 
before.  Dr.  Tripe,  who  has  based  his  conclusions  upon  a 
very  large  number  of  cases,  states  that  though  the  dropsy 
may  come  on  at  any  period  of  the  exanthem,  even  the 
earliest,  that  it  most  often  appears  on  the  fourteenth  day, 


322  ALBUMIKUEIA.  Chap.  V. 

but  may  be  delayed  even  to  the  eighth  or  ninth  week.^ 
The  experience  of  Dr.  West  leads  to  a  similar  conclusion. 
He  assigns  the  second  week  of  the  disease  as  the  most 
common  date  for  the  commencement  of  the  dropsical 
symptoms,  and  believes  that  if  delayed  later  they  gene- 
rally take  a  mild  form. 

Of  60  cases  at  the  Children's  Hospital,  where  the  dates 
were  ascertained  as  nearly  as  practicable,  five  displayed 
symptoms  of  dropsy  within  the  first  week,  counting  from 
the  appearance  of  the  rash.  In  42  the  dropsy  began  at 
periods  pretty  evenly  spread  between  the  end  of  the  first 
week  and  of  the  fourth,  the  third  week  being  tlie  most 
distinguished  in  this  respect.  The  remainder  were  at- 
tacked during  the  second  month,  two  near  the  end  of  it. 

Speaking  generally,  it  may  be  said  that  after  the  end  of 
the  first  month  the  danger  is  small,  but  that  until  the  lapse 
of  the  second  the  patient  cannot  be  looked  upon  as  safe. 

The  characters  of  the  complaint,  when  arising  from 
this  cause,  are  those  which  have  been  described  as  be- 
longing to  the  nephritis  of  childhood.  The  course  of  the 
disease,  the  secondary  affections,  and  the  mode  of  death, 
are  such  as  have  been  already  detailed.  A  point  of 
difference  appears  to  be  in  the  slight  tendency  which  the 
renal  epithelium  has  in  these  circumstances  to  become 
fatty.  It  is  possibly  owing  to  this  that  the  scarlatinal 
form  of  the  disease  has  a  stronger  tendency  to  recovery 
than  other  forms  of  the  disorder  occurring  at  the  same 
age.  There  is  also  a  difference  in  another  respect.  Scar- 
latinal nephritis  is  not  attended  with  so  much  congestion 
Condition  of  the  kidney  as  is  sometimes  observed  otherwise.  Even 
the  most  acute  form  of  the  disease  does  not  occasion 
the  purple  engorgement  which  sometimes  results  from 
cold. 

The  smooth  enlargement  and  characteristic  white 
colour  are  early  produced,  and  are  constantly  found  after 
death   from   scarlatinal   dropsy,  save  where   the   disease 

>  Dr.  Tripe  on  Scarlatinal  Dropsy.  JMedico-Chirurgical  Eeview  for  1854 
and  1855. 
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lias   been   extraordinarily   protracted.      Then,  when   the   Occasional 
continuance  of  the  disorder  has  come  to  be  reckoned  by  ^^^l  ^^^^ 
years  instead  of  months,  it  may  be  found  that  the   in-  traction 

•'  .      ^  ''  as  a  result 

creased  bulk  has  shrunk  and  the  smooth  surface  become  of  scaria- 
granular.     An  instance  in  which  the  kidneys  were  found  "^J^^j^ ""' 
to  be  granular  and  contracted  after  scarlatinal  disease  of 
three  years'  standing  is  alluded  to  in  the  chapter  on  the 
state  of  the  arteries  (W.  Smith). 

And  I  will  here  relate  another,  for  the  sake  of  the 
pathological  interest  which  attaches  to  it  as  a  well-marked 
example  of  this  rare  sequence  of  scarlet  fever : — 

Mary  Whitaker  died,  at  the  age  of  21,  in  St.  George's  Hospital, 
of  chronic  albuminuria,  which  was  attributed  to,  and,  so  far  as 
the  history  could  be  trusted,  appeared  to  be  continuous  with 
an  attack  of  scarlatinal  dropsy  eleven  years  previously.  The 
immediate  cause  of  death  was  pericarditis. 

The  kidneys  were  marked  examples  of  what  has  been 
described.  The  pair  weighed  but  8  oz.  The  capsules  were 
thickened  and  somewhat  adherent.  The  surfaces  were  beset 
with  large  iiTegular  pale  granulations,  divided  by  purplish 
dejDressed  intervals.  On  section  the  cortex  was  so  much  shrunk 
that  little  but  the  cones  was  seen.  These  were  streaked  with 
urates. 

The  microscope  showed  a  considerable  amount  of  intertubal 
fibroid  growth  ;  large  tracts  of  cortical  tubes  therein  imbedded 
and  shrivelled  or  compressed  out  of  tubular  semblance ;  and 
certain  other  tubes,  few  and  scattered,  extravagantly  dilated, 
stretched  into  lacunae  and  crammed  with  epithelial  cells.  In 
addition  the  delicate  cysts  were  found  which  are  so  common  in 
connection  with  interstitial  growth  The  arterial  walls  were 
thickened. 

Though  it  must  be  allowed  that  there  was  nothing  in  these 
kidneys  which  might  not  have  belonged  to  the  primarily  granular 
or  intertubal  disorder,  yet  the  rare  degree  of  the  tubal  disten- 
tion was  fully  accordant  with  the  clinical  history  in  suggesting 
tubal  inflammation  as  probably  antecedent  to  the  protracted  and 
fatal  fibrosis. 

The  issue  of  scarlatinal  dropsy  in  chronic  albuminuria 
is  rare  ;  the  rule  of  the  disease  is  death  or  recovery  after 
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a  course  of  weeks  or  months  rather  than  years ;  but,  rare 
though  it  be,  it  sometimes  happens  that  the  disorder  will 
be  protracted  even  longer  than  in  the  cases  referred  to. 

A  boy  at  present  15  years  of  age  has  been  frequently 
under  my  care  at  St.  George's  Hospital  with  ursemic 
symptoms  connected  with  chronic  albuminuria  traceable 
to  scarlatina  seven  years  before.  His  heart  is  hypertro- 
phied  and  probably  his  kidneys  granular.  I  lost  sight  of 
a  young  woman  at  the  age  of  16  who  had  a  similar  con- 
dition of  chronic  albuminuria  which  had  pretty  clearly 
originated  in  the  same  cause  no  less  than  thirteen  years 
previously.  When  the  disorder  is  thus  tenacious  it  may 
be  generally  presumed  that  the  kidneys  are  granular. 
There  is  now  little  or  no  dropsy,  and  the  symptoms  in  all 
respects  are  those  characteristic  of  the  granular  kidney. 

That  scarlatinal  nephritis  is  in  most  instances  con- 
fined to  the  tubes  is  sufficiently  shown  by  the  frequency 
and  usual  completeness  of  recovery.  But  with  fatal  cases 
it  appears  that  in  a  considerable  proportion  the  inflamma- 
tion has  become  complicated  by  intertubal  nucleation 
or  incipient  fibrosis,  while  in  some  this  condition  only  is 
to  be  found,  the  tubes  remaining  natural  or  affected  only 
by  pressure.  Should  time  be  given  the  kidney  will  in 
such  cases  contract  and  become  granular,  and  the  ultimate 
course  of  the  disease  will  be  that  which  belongs  to  this 
organic  condition. 

The  following  cases  illustrate  some  of  the  phases  of 
scarlatinal  nephritis  : — 


Scarlatinal  dropsy.  Urine  bloody  and  loaded  with  albumen. 
Pus  secreted  by  rental  tubes.  Bronchitis.  Gradual  increase 
of  dropsy,  which  becaine  general  and  excessive.  Patient 
gradually  worn  out  by  suffering.     Examination  of  body. 

Lydia  Moore,  a  maid-of-all-work,  twenty-two  years  of  age, 
came  into  St.  George's  Hospital,  April  23,  1856,  under  the  care 
of  Dr.  Nairne.  Five  weeks  previously,  having  up  to  that  time 
had  good  health,  she  had  been  attacked  with  scarlatina  in  a  very 
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mild  form.  A  week  afterwards  she  went  out  on  a  damp  day, 
and,  as  she  supposed,  took  cold.  On  the  followmg  morning  the 
legs  began  to  swell,  and  she  afterwards  had  severe  and  contiunons 
pain  in  the  loins.  When  admitted  she  was  generally  cedematous ; 
the  face  was  puffy  and  remarkably  pallid  ;  the  pain  in  the  loins 
constant.  The  tongue  was  coated.  The  urine  was  scanty  (sp. 
gr.  1017)  and  loaded  with  albumen,  smoky  in  colour,  from  the 
presence  of  blood.  Abundant  epithelial  casts  and  pus  globules 
were  found.  The  oedema  increased.  Coueh  came  on,  with 
evidence  of  broncliitis,  and  there  was  occasional  bleedinsr  at  the 
nose.  At  the  end  of  June  the  oedema  was  still  on  the  in- 
crease ;  there  was  fluid  in  the  peritoneum,  and  dulness  over 
the  bases  of  both  lungs,  without  regophony ;  there  was  much 
cough  and  shortness  of  breath.  The  tongue  was  now  pale, 
cedematous,  and  tremulous.  The  pulse  small,  not  rapid — 86. 
The  urine  had  somewhat  inci*eased  in  quantity,  and  was 
scarcely  perceptibly  smoky.  The  casts  contained  pus  cells,  and 
loose  pus  cells  were  also  found.  The  casts  are  represented  in 
plate  3. 

In  the  early  part  of  July  the  oedema  was  excessire  ;  the 
breathing  was  short,  though  there  was  now  little  evidence  of 
bronchial  affection.  The  patient  was  xery  drowsy.  As  time 
went  on  the  oedema  increased,  especially  upon  the  right  side,  on 
which  the  patient  habitually  lay.  In  addition  to  the  dulnesrs 
over  the  bases  of  the  lungs,  the  praecordial  region  now  became 
dull,  and  a  faint  systolic  murmur  became  audible  at  the  apex  of 
the  heart.  The  urine,  examined  July  19,  was  found  to  contain 
a  considerable  quantity  of  loose  pus,  and  to  be  ammoniacal.  The 
casts  were  less  distinct  than  formerly,  probably  acted  on  by  the 
alkaline  urine.     Crystals  of  trij^le  phosphate  were  found. 

By  the  end  of  July  (2Gth)  the  dropsy  was  enormous;  the 
cellular  tissue  was  distended  all  over  the  body.  The  breathing 
was  much  impeded,  and  vomiting,  which  was  now  fi^equent,  was 
a  cause  of  much  additional  distress,  for  the  patient  could  not 
rise  from  a  half-recumbent  posture,  and  with  every  attempt  to 
vomit  she  appeared  to  be  in  danger  of  suffocation.  The  pulse 
was  now  veiy  rapid,  and  was  hardly  perceptible.  The  urine  was 
paler  in  colour,  and  nearly  solid  when  boiled.  The  casts,  as 
before,  contained  pus  globules.  With  the  beginning  of  August 
the  serous  accumulation  began  to  ooze  through  the  skin  from 
large  visible  pores,  but  without  any  sore.     This  exudation  took 
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place  chiefly  from  tlie  thighs  and  back,  and  was  enough  to  soak 
four  or  five  sheets  in  the  course  of  the  day.  With  this  the  cedema 
diminished.  The  urine  became  more  and  more  scanty,  and  the 
patient  died  on  the  10th,  rather  suddenly,  as  if  from  fainting. 

The  kidneys  together  weighed  17^  oz.  The  capsules  were 
quite  thin  and  loose,  the  surfaces  perfectly  smooth,  white,  and 
uniform,  scarcely  a  streak  of  red  to  be  seen.  On  looking  closely 
the  lobular  markings  could  just  be  distinguished  by  lines  a  trifle 
darker  than  the  rest.     The  lobe  divisions  were  exaggerated. 

On  section  the  cortex  was  anaemic,  and  beautifully  white, 
like  ivory ;  it  was  increased  in  bulk  both  between  the  cones  and 
outside  them ;  the  cones  were  increased  too,  but  in  a  smaller 
proportion. 

Under  the  microscope  the  convoluted  tubes  were  found  to 
be  choked  to  opacity  with  epithelial  cells  and  granular  matter. 
The  straight  ducts  were  mostly  empty,  or  contained  only  a  few 
scattered  cells ;  their  epithelial  lining  having  disappeared,  so 
that  only  the  thin  membrane  was  left.  The  tubes  were  eveiy- 
where  in  contact  with  each  other ;  there  w'as  no  intertnbal 
growth,  nor  any  increase  of  fibrous  tissue.' 

The  pleura,  the  pericardium,  and  the  peritoneum  were  all 
distended  with  serous  fluid.  The  lungs  were  somewhat  con- 
gested. The  wall  of  the  left  ventricle  was  thickened,  the  valves 
healthy.    All  the  other  viscera  were  examined  and  found  natural. 

The  treatment  has  not  been  dwelt  upon  in  this  case,  as  the 
object  in  view  is  to  illustrate  the  course  of  the  disease.  The 
measures  used  were  hydragogue  purgatives,  and  medicines  given 
in  order  to  relieve  bronchial  aff'ection. 

The  nature  of  the  complaint  was  clear,  the  fact  of  its  having 
arisen  from  scarlatina  being  sufficient,  of  itself,  to  declare  the 
existence  of  tubal  nephritis.  The  attack  was  of  a  very  severe  sort. 
The  intensity  of  the  renal  inflammation  was  evinced  by  the 
abundant  secretion  of  pus  by  the  renal  tubes,  pus  globules  being 
imbedded  in  the  casts.  The  suddenness  of  the  attack,  the  quick 
increase  of  the  dropsy,  its  extension  into  all  the  serous  cavities, 
and  the  comparatively  rapid  course  of  the  disease,  are  all  charac- 
teristic of  the  inflammatory  affection  of  the  kidney.  The  sufier- 
ings  of  the  patient  were,  as  is  often  the  case  with  this  disorder, 
very  great ;  the  only  relief  she  experienced  was  in  death. 

'  This  case  has  been  allowed  to  hold  its  place  in  this  edition  chiefly  on 
account  of  its  clinical  interest.  Had  the  kidneys  been  examined  with  modern 
metiiods  interstitial  niicleation  -would  probably  have  been  found. 
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The  following  case  is  a  type  of  a  most  intractable  form 
of  the  disease  : — 


Insidious  form  of  ne'pliritis,  following  scarlatina,  with  gas- 
tric disturbance,  hut  scarcely  a  trace  of  oedema.  Urine 
loaded  with  albumen  and  abounding  with  fibrhious  casts, 
but  without  blood.  Convulsive  attack.  Death.  Examina- 
tion of  body. 

Thomas  Vallance,  nine  years  old,  was  attacked  with  scarlatina, 
August  8,  1866,  On  the  13th  he  came  into  the  Children's 
Hospital,  under  my  care.  The  attack  was  slight ;  the  throat  was 
aifected,  but  not  severely,  and  the  boy  became  convalescent,  the 
urine  being  free  from  albumen.  On  the  25th,  however,  the  urine 
was  examined,  as  a  matter  of  routine,  and  was  found  to  be  loaded 
with  albumen  (alb.  -g-)  ;  the  urine  was  reduced  in  quantity,  but 
was  not  discoloured.  The  boy  looked  as  well  as  ever  ;  he  had 
no  symptoms  which  could  have  drawn  attention  to  the  state  of 
the  urine.  There  was  no  evidence  of  his  having  taken  cold  ; 
nor  had  he  been  allowed  to  leave  his  bed. 

The  skin  was  dry,  and  was  peeling  somewhat  incompletely, 
N^ext  day  the  urine  for  twenty-four  hours  was  obtained,  and 
found  to  amount  to  163  C.C,  or  about  six  otinces.  There  was 
no  trace  of  blood  to  be  discovered.  There  were  few  cells  of  renal 
epithelium,  and  a  great  multitude  of  casts,  consisting  for  the 
most  part  of  simple  fibrinous  cylinders,  perfectly  uniform  and 
without  structure.  A  few  casts  of  granular  texture,  imbedding 
epithelial  cells,  were  also  seen.  The  child  now  had  a  heavy 
manner,  the  pupils  were  large,  and  he  had  been  sick ;  but  he 
looked  well,  and  had  no  pain  nor  any  trace  of  cedema  ;  pulse  72, 
He  was  now  put  upon  fluid  diet,  allowing,  however,  bread-and- 
butter  ;  ordered  to  drink  water  plentifully,  and  had  two  drachms 
of  infusion  of  digitalis  every  four  hours.  Measures  were  taken  to 
move  the  bowels,  which  were  obstinately  confined.  A  little  brandy 
was  given  to  counteract  the  depressing  effect  of  the  digitalis. 

On  the  27th  the  pulse  had  fallen  to  52,  and  was  not  quite 
regular  ;  the  brandy  was  therefore  increased  to  two  ounces  daily, 
and  the  digitalis  given  only  every  six  hours.  The  urine  had 
now  fallen  to  less  than  three  ounces  in  the  twenty-four  hours, 
still  retaining  the  same  character.    There  was  frequent  vomiting. 

On  the   28th  the  pupils  were  conspicuously  large,   and  the 
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boy's  manner  unnatnrally  sluggish.  There  was  a  trace  of  cedema 
before  each  tendo-achillis.  He  was  not  paUid,  and  still  looked  and 
felt  pretty  well.  The  pulse  was  68.  He  took  less  food,  but  very 
often  vomited,  esjDecially  after  the  water,  which  was  therefore 
not  pressed.  The  iii'ine  now  amounted  only  to  45  C.C.,  or  less 
than  two  ounces.  Instead  of  the  digitalis  he  was  ordered  a 
diuretic  draught  containing  scoparium,  acetate  of  potass,  and 
nitric  ether ;  this,  however,  was  always  vomited,  as  was  the 
brandy,  the  water,  and  almost  everything  else.  He  frequently 
was  sick,  although  he  had  taken  nothing,  bringing  up  green 
slimy  matter. 

On  the  29th  there  was  no  improvement ;  he  was  dry-cupped 
on  the  loins,  the  slowness  and  irregularity  of  the  pulse  appearing 
to  prohibit  the  removal  of  blood.  The  diuretic  mixture  was 
changed  by  the  addition  of  nitre  and  squills.  His  manner,  how- 
ever, became  more  dull  and  peculiar,  the  pupils  more  dilated ; 
no  increase  took  place  in  the  urine,  and  on  the  30th,  as  had  been 
anticipated,  he  was  seized  with  epileptiform  convulsions,  a  suc- 
cession of  which  came  on  and  caused  his  death  in  two  hours  and 
a  half.  They  were  accompanied  with  foaming  and  biting  of  the 
tongue.  Excepting  the  trace  of  oedema  which  was  noticed  above 
the  heels,  there  was  no  dropsy  through  the  whole  course  of  the 
disease.  The  features  were  always  sharp,  and  the  face  free  from 
puffiness. 

The  urine  was  not  in  sufficient  quantity  to  allow  of  the 
estimation  of  all  the  components  on  any  one  day.  The  amount 
of  each  was  ascertained,  some  on  one  day,  some  on  another ;  the 
general  results  are  as  follows.  The  larea  was  estimated  on 
several  occasions.     The  date  of  each  observation  is  given. 


Summary  of  urinary  constituents,  Sfc,  in  24  Iwurs. 


Ncrmal  quantity, 

Date  of  observation 

Quantity  in  24  hours 

about  a  quarter  the 

adult  amount  (for 

comparison) 

August  26  to  30 

Sp.  gr.  1023  to  102i 

„       26  „  30        . 

Quantity  163  C.C.  to  45  C.C. 

„       26         . 

Albumen                   =  726 

.,       2C 

Uric  acid                   =     -0 

•14 

.,      27 

Phosphoric  acid       =    -016 

079 

„       29 

Sulphuric  acid          =    -212 

0-5 

„       29 

Chlorine                    =    -017 

20 

„       28 

Urea                         =    72 

8-2 

„       30 

=  1-6 

•     • 

Always  acid  and  free  from  Llood. 
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Post-mortem. 

The  body  Aveigbcd  38^  lbs.  There  was  a  trace  of  oedema 
about  the  ankles. 

The  brain  and  all  the  other  organs  were  carefully  examined  ; 
all  were  natural.  There  was  no  serous  effusion  in  any  of  the 
cavities.     The  kidneys  only  require  description. 

The  kidneys  weighed  11  oz.  4  dr.  The  capsules  were  na- 
tural ;  the  exposed  surfaces  were  smooth  and  highly  vascular, 
from  the  presence  of  a  closely-woven  network  of  minute  injected 


Urinary  deposit  from  the  case  of  Vallance.     Loose  renal  epithelium,  and  casts 
containing  clear  fibrine  and  epithelium  in  various  states. 

vessels,  which  gave  a  general  pink  tint.  No  vessel  of  any  size 
could  be  seen.  The  cortex  was  greatly  increased,  dense  and  firm 
in  texture.  It  appeared  to  consist  of  a  fine  intermixture  of  pink 
and  buff  materials,  the  colours  being  disposed  much  in  lines 
radiating  from  the  cones  to  the  surface.  Both  cortex  and  cones 
dripped  with  blood.  The  cones  were  of  a  deep  purple  colour. 
One  of  the  kidneys  is  well  represented  in  plate  1 . 

Under  the  microscope  the  epithelium  was  found  to  be  natural. 
The  part  outside  the  nucleus  was  generally  finely  gi'anular,  a 
condition  frequently  found  when  no  renal  disease  has  existed. 

The  convoluted  tubes  were  all  filled  with  a  fine  granular 
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material,  in  wbicli  many  epithelial  nuclei  could  be  seen.  A 
section  hardened  in  chromic  acid  showed  a  general  obstruction  of 
the  convoluted  tubes  by  a  fine  smooth-looking  material,  whicli 
completely  plugged  them  up,  generally  lying  in  contact  with  the 
basement  membrane,  which  had  lost  its  epithelial  lining.  There 
was  some  dilatation  of  the  capsules  of  the  malpighian  bodies. 
Comments.  The  case  is  peculiar  in  many  respects.     From  the  first  it  was 

evident  that  it  was  attended  with  great  danger.    The  worst  cases 
are  those  in  which  no  blood  makes  its  way  into  the  urine.     The 
inflammation  appeared   to    give  rise  to  a  copious  exudation  of 
tenacious  fibrine  throughout   the    whole  tubular    structure  ;     so 
closing  the  channels  that  the  urine,  scarce  able  to  find  exit,  was 
voided  in  a  quantity  not  exceeding  a  tenth  of  its  proper  amount. 
The  reduction  of  the  urinary  solids    was  extreme.      It  may  be 
observed   that  the  urea  fell  to  its  minimum  on  the  day  when 
the  urine  was  most  scanty ;  illustrating  the  general  rule  that  the 
amount  of  the  urinary  elements  varies  with  the  amount  of  water. 
With  the  extreme  scantiness  of  the  urine  the  absence  of  dropsy 
is    remarkable.       This   may   possibly    have  been    due   in    some 
measure  to  the  removal  of  fluid  by  vomiting  ;  though,  until  late 
in  the  course  of  the  disease,  it  did  not  seem  that  the  quantity  so 
discharged  was  sufficient  to  make  up  for  the  decrease  of  urine. 
The  alteration  in  the  pupils  and  in  the  patient's  manner,  taken 
together  with  the  persistent  vomiting,  led  to  an  anticipation  of  a 
convulsive  attack,  which  was  verified  by  the  result. 

Although  this  case  has  been  inserted  to  illustrate  the  natural 
history  of  the  disease,  the  treatment,  in  anticipation  of  what  will 
follow,  has  been  described  in  some  detail,  the  more  particularly 
to  give  an  example  of  the  failure  of  a  plan  which  has  been  very 
generally  successful.  This  case,  and  another  which  closely  re- 
sembled it,  are  all  which  ended  fatally  of  a  large  number  of 
cases  which  during  the  preceding  seven  years  had  been  sub- 
jected to  similar  treatment.'  The  rapid  and  extensive  effusion  of 
fibrinous  matter  throughout  the  whole  gland  gave  a  virulency  to 
the  disorder  against  which  any  remedies  would  probably  have 
contended  in  vain. 

The  following  case  is  given  as  an  example  of  an  ex- 
ceedingly rare  form  of  the  disease.  The  scarlatinal  origin 
•was  rather  surmised  than  ascertained. 

'   See  pnper  by  tlie  Author.     Edin.  Montlily  Journal,  Sept.  1864. 
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Dropsy  ;  'persistent  dlarrlicea ;  peritonitis.  Death.  TJrine  free 
from  alhumen.  Kidiieys  tvell-marJced  examples  of  tubal 
nephritis. 

A  child  eighteen  months  old,  named  William  Phillips,  came 
into  the  Children's  Hospital  under  my  care.  He  had  oedema  of 
the  face,  especially  of  the  eyelids,  of  the  legs,  and  of  the  scrotum. 
The  child  was  much  emaciated  and  pale  ;  the  extremities  were 
cold,  the  pulse  rapid — 132.  It  was  stated  that  two  months 
previouslj^  he  was  attacked  with  diarrhoea,  which  had  been 
present  more  or  less  ever  since.  The  dropsy  had  come  on  a 
fortnight  ago.  There  was  no  history  of  scarlatina,  though  there 
appeared  to  be  some  trace  of  desquamation  upon  the  legs. 

The  child  was  frequently  fed  with  pounded  meat  and  milk  ;  a 
little  brandy  was  given,  and  opiates  and  astringents  were  pre- 
scribed to  check  the  diarrhoea,  which  was  still  present.  The 
motions  were  bright  green,  and  contained  much  undigested  milk. 
The  water,  when  obtained,  was  tested,  with  a  confident  expecta- 
tion of  finding  it  albuminous,  but  no  trace  of  albumen  could  be 
discovered  by  either  heat  or  acid.  It  was  obtained  on  several 
occasions  and  examined,  with  the  same  negative  result. 

The  diarrhoea  continued,  influenced  very  slightly  by  the 
remedies — opium,  dilute  sulphuric  acid,  tincture  of  the  sesqui- 
chloride  of  iron,  and  acetate  of  lead— which  were  given  for  the 
purpose  of  controlling  it.  The  child  became  very  restless  and 
fretful,  vomited  occasionally,  and  grew  Aveaker.  The  quantity 
of  brandy  was  increased  to  3  oz.  daily.  The  child  became  paler, 
and  had  a  sunken  look.  He  lay  quiet  and  motionless,  with  an 
appearance  of  great  prostration.  The  diarrhoea  was  still  present. 
The  skin  was  now  very  hot  :  103"4  ;  and  the  pulse  very  rapid  : 
160.  The  oedema  had  considerably  extended.  It  was  conjec- 
tured that  an  attack  of  an  inflammatory  nature  had  supervened  ; 
and  the  lungs  were  examined,  and  found  to  be  pervaded  by  the 
sounds  of  fluid  in  the  bronchial  tubes.  The  belly  was  not  tender. 
The  child  sunk  a  week  after  admission. 

I  was  not  able   to  see  the  post-mortem  examination,   but  the   Posl 
kidneys  were  kept,  so  that  I  was  able  to  examine  them  after, 
wards. 

The  body  was  emaciated  (14|  lbs.)  and  cedematous.  Xothing 
was  noted  unnatural  in  the  state  of  the  lungs,  excepting  patches 
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of  collapse.  The  peritoneum  contained  several  ounces  of  serum, 
rendered  turbid  by  pus  and  slireds  of  lymph.  On  the  spleen 
there  was  a  thick  layer  of  lymph.  All  the  organs  that  have  not 
been  mentioned  were  natural ;  there  was  no  tubercle.  It  may  be 
stated,  as  furnishing  a  standard  of  comparison  for  the  kidneys, 
that  the  heart  weighed  Ij  oz.,  the  spleen  the  same. 

The  kidneys  were  round  and  full,  as  if  swollen  ;  they  weighed 
2|  oz.  The  capsules  had  the  amount  of  adhesion  common  at  that 
time  of  life  ;  the  surfaces  were  very  auEemic.  On  section  the 
cortex  was  increased,  as  compared  with  the  cones,  and  was 
anaemic  and  of  firm,  close  texture.  When  examined  in  a  fresh 
state  most  of  the  cortical  tubes  were  seen  to  be  closely  packed 
with  epithelial  cells  and  granular  matter  ;  some  had  lost  their 
epithelial  lining,  and  were  empty.  The  same  conditions  were 
made  out  with  more  distinctness  in  a  chromic  acid  section,  tho 
greater  number  of  the  convoluted  tubes  being  densely  obstructed, 
while  some  were  bare  and  perfectly  empty.  The  capsules  of  the 
malpighian  bodies  were  generally  dilated,  so  that  a  considerable 
space  existed  between  the  knot  of  vessel  and  the  envelope.  The 
epithelial  cells,  individually,  were  perfectly  natural.* 
Comments,  This  case  is  of  a  kind  uncommon,  but  not  unknown.     The 

absence  of  albumen  in  the  urine  in  this  form  of  renal  disease  has 
been  reported  by  some  writers,  but  I  never  recognised  any  other 
example.  A  statement  has  even  been  made  by  M.  Philippe,  of 
Berlin,  to  the  effect  that  in  sixty  patients  affected  with,  scarlatinal 
dropsy  he  did  not  find  the  urine  albuminous  in  a  single  case.^ 
If  we  presume  that  in  each  of  these  cases  the  urine  was  tested 
we  can  only  conclude  that  scarlatinal  dropsy  in  Berlin  is  very 
different  from  scarlatinal  dropsy  in  London.  It  may,  however, 
be  regarded  as  a  fact  that  scarlatinal  nephritis  may  occur 
and  give  rise  to  dropsy,  the  urine  at  the  same  time  being  free 
from  albumen.  The  circumstance  is  probably  one  of  extreme 
rarity.  In  this  case  all  the  symptoms  of  renal  disease  were 
present,  excepting  albuminuria.  The  peritonitis,  which  was  the 
immediate  cause  of  death,  was  no  doubt  of  renal  origin.  No 
tubercles  were  found  in  the  body, 

'  At  the  time  that  this  and  the  two  preceding  cases  occurred  the  logwood 
process  was  not  in  use ;  the  absence,  therefore,  of  intertiibal  hypernueleation 
cannot  be  asserted,  though  it  is  certain  that  there  was  no  fibrosis  appreciable 
as  such. 

■■'  Quoted  by  Jaccoud.  Nouveau  Dictionnaire  de  Medicine  et  Chirurgie, 
vol.  i.  p.  547. 
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Other  Diseases  as  Causes  op  Nephritis. 

There  is  niucli  less  to  be  said  as  to  tlie  origin  of  ne- 
phritis from  other  febrile  diseases.  "When  it  follows 
measles  it  appea,rs  to  pursue  the  same  course  as  after 
scai'let  fever.  There  are  two  fatal  cases  assigned  to  this 
cause  in  the  series  of  Children's  Hospital  cases  I  have 
referred  to,  and  also  three  in  Avliich  recovery  took  place. 

Dr.  George  Johnson  mentions  two  cases  of  renal  Measles.  ■* 
dropsy  from  this  cause,  one  of  which  recovered,  and  the 
other  ended  fatally  with  inflammation  of  the  lung  and 
pleura.  The  disease  appears  to  be  identical  in  all  res]3ects 
with  the  form  which  follows  scarlatina,  differing  only  in 
the  rarity  of  its  occuiTence. 

Albuminuria,  usually  of  a  slight  and  temporary  nature, 
has  been  found  to  follow  or  accompany  diphtheria,  erysi- 
pelas, typhus,  small-pox,  pyaemia,  cholera,  and  pneumonia; 
to  be  produced  by  the  vicarious  elimination  of  bile,  and  as 
the  direct  result  of  the  poisons  of  cantharides,  turpentine, 
arsenic,  &c.  Alcohol  is  apt  to  set  up  the  disease  in  a  more 
enduring  and  severe  form. 

Among  the  disorders  of  the  febrile  type  which  have 
this  tendency,  diphtheria  deserves  mention  next  to  scarla- 
tina and  measles.  The  sequence  is  more  constant  in 
diphtheria  than  with  either  of  the  forementioned  diseases, 
though  the  disturbance  occurs  in  a  much  milder  form. 

Diphtheria  appears  to  have  a  tendency,  even  in  its  Diphtlicria 
earliest  stage,  to  produce  albuminuria,  as  we  must  suppose  ^r"j''**[ 
from  an  inherent  tendency  in  the  products  of  the  disease   aibumi- 
to  irritate  the  kidneys.     The  poison,  to  use  the  simile  of 
Dr.  Sanderson,   acts  U23on  them  like  cantharides,  which 
the  moment  it  enters  the  system  manifests  its  jDresence 
by  albuminuria,   and   produces  its    series  of  anatomical 
changes  in  the  kidney.     Dr.  Sanderson  found  the  urine 
albuminous  in  every  one  of  eight  cases  where  this  secre- 
tion was  examined.     Dr.  Hillier  states  that  of  38  severe 
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cases  albumen  was  present  in  all  but  five.  In  the  fatal 
outbreak  of  cliplitheria  at  Hertingfordbur}^,  Dr.  Sanderson 
states  that  there  Avas  only  one  case  in  which  the  urine  was 
found  to  be  free  from  albumen.^ 

The  urine  usually  becomes  albuminous  during  the 
height  of  the  disease,  in  most  cases  during  the  first  eight 
or  ten  days.  The  albumen  may  appear  on  the  first  day, 
rarely  is  it  delayed  until  the  end  of  the  third  week.  In  Dr. 
Sanderson's  cases  the  urine  was  found  to  be  albuminous 
within  the  first  eight  days  in  all  but  one ;  in  this  it  was 
not  so  until  the  eighteenth.  Dr.  Hillier's  facts  give  a 
similar  result.  In  thirteen  cases  in  which  the  urine  was 
made  the  subject  of  daily  examination  there  were  seven 
in  which  albumen  was  found  before  the  fourth  day;  it 
appeared  in  ten  between  the  fourth  and  the  ninth,  in 
the  remaining  two  between  that  date  and  the  nineteenth. 
The  urine  usually  resumes  its  natural  character  with 
convalescence.^ 

The  secretion,  when  thus  afliected,  is  scanty,  deep  in 
colour,  and  of  increased  specific  gravity.  I  have  found  it 
as  high  as  1032.  Casts  are  almost  always  present;  they 
are  transparent  fibrinous  cylinders,  either  uniform  or  con- 
taining epithelial  cells  or  blood  corpuscles.  In  one  case 
under  my  own  observation  the  casts  were  dark  and 
granular.  It  is  stated  that  diphtheritic  albuminuria  is 
not  accompanied  by  any  diminution  in  the  amount  of 
urea  and  solids  excreted.  This,  however,  is  very  impro- 
bable. 

If  the  diphtheria  prove  fatal  the  kidneys  are  found  to 

be  more  or  less   congested,  while  there  is  some  yellow 

opacity  of  the  cortical  tissue,  due  to  the  accumulation  of 

epithelium  and  fibrinous  matter  in  the  tubes. 

But  seldom         With   renal    inflammation    of    this    origin    there    are 

tioDiir^"      usually  no  constitutional  symptoms.      I  could,  however, 

symptoms,    state  many  exceptions  to  this  rule  in  which  renal  anasarca 

in  an  ordinary,  though  seldom  in  a  severe,  form  has  ap- 

'  Dr.  Sanderson.     ErJt.  and  For.  Med.-Chir.  Rev.,  vtl.  xxv.  p.  193. 
*  Dr.  IliUier.     Brit.  Med.  Journal,  1861,  p.  347. 
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peared.  In  one  the  albumen  was  more  tlian  usually  per- 
sistent, lasting  for  three  months,  and  accompanied  with 
large  epithelial  casts.  Intractable  renal  disease  can  seldom 
be  attributed  to  this  cause.  Sometimes  epithelial  casts 
of  large  size  are  found  in  the  urine,  though  there  is  no 
trace  of  albumen ;  and  sometimes  the  casts  remain  long 
after  the  albumen  has  departed. 

The  febrile  diseases  which  remain  to  be  mentioned  in 
detail  usually  produce  a  condition  of  nephritis  which  is 
mild  and  transient,  and  is  seldom  productive  of  dropsy  or 
any  of  the  constitutional  symptoms  of  renal  disease. 

Erysipelas  is  in  a  certain  proportion  of  cases  accom-  Erysipelas. 
panied  by  temporary  albuminuria,  Avhich  comes  on  with 
convalescence,  and  lasts  but  a  short  time.  Sometimes  the 
disturbance  of  the  kidneys  is  more  serious.  Johnson 
alludes  to  the  case  of  a  child  who  was  severely  affected  in 
this  way.' 

The  evidence  that  typhus  fever  is  productive  of  a  con-  Typhus, 
dition  of  nephritis  rests  more  upon  post-mortem  observa- 
tions than  upon  clinical  examination  of  the  urine.  The 
disorder,  usually  slight  and  temporary,  seldom  attracts 
notice  by  its  symptoms.  Cases  have  been  recorded,  how- 
ever, of  acute  dropsy  as  the  result  of  typhus  fever.  Dr. 
Johnson  gives  the  details  of  one  in  which  the  symptoms 
came  on  shortly  after  an  attack  of  typhus,  though  it  was 
not  quite  clear  that  the  relation  was  that  of  cause  and 
effect.  Convulsions,  apparently  urasmic,  have  been  noticed 
in  connection  with  the  same  disorder. 

The  urine  becomes  sometimes  albuminous  with  small-  Small-pox. 
pox ;  it  has  been  reckoned  to  be  so  in  one  of  five  confluent 
cases  ;  ureemic  symptoms,  though  usually  temporary,  have 
been  known  to  accompany  albuminuria  thus  engendered.^ 
The  same  condition  is  frequent  in  pyasmic  patients. 
After  death  by  pyaemia  the  kidneys  are  almost  always  Pyaemia. 
found  to  be  in  an  unnatural  state.    The  cortices  are  coarse 

'  P.  H.  Bird.     Erysipelas,  p.  41.     Dr.  J.  AV.  Begbie.     Temporary  Albu- 
minuria:  Ediu.  MontMy,  Oct.  1852. 

2  Jaccoud.     Loc.  cit.    M.  Cartaz.     Lyon  Med.,  Sept.  3,  1871. 
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in  texture,  firm,  more  or  less  yellow  in  colour,  and  tlie 
microscope  shows  that  the  tubes  are  stuffed  with  detached 
epithelium  and  fibrinous  matter. 

It  is  well  known  that  during  an  attack  of  cholera  the 
urine  becomes  albuminous.  I  am  nob  aware  that  the 
abiding  symptoms  of  renal  disease  have  ever  been  assigned 
to  this  cause.  The  urine  becomes  albuminous,  and  con- 
tains renal  epithelium  and  transparent  and  epithelial 
casts. ^  In  patients  who  die  of  the  disease  the  kidneys  are 
found  to  be  congested,  and  their  tubes  distended  with  an 
excessive  growth  of  epithelium.  It  is  difiicult  to  say 
■whether  in  these  cases  the  kidneys  are  irritated,  as  in 
scarlatina  and  di]3htheria,  by  a  morbid  poison,  or  whether, 
as  seems  not  unlikely,  they  suffer  from  the  withdrawal  of 
the  watery  fluid  which  is  necessary  to  their  function.  It 
is  probable  that  with  iusufiiciency  of  watery  fluid  the 
elements  of  the  urine  may  themselves  become  sources  of 
irritation. 

In  cases  of  jaundice,  if  the  urine  contain  bile  in  an}- 
quantity,  it  is  almost  certain  to  contain  also  albumen 
and  epithelial  casts.  These  are  generally  very  abundant, 
and  exhibit  ej)itlielial  cells,  or  sometimes  almost  consist  of 
cells  which  are  deeply  coloured  with  bile.  Occasionally, 
even  where  no  trace  of  albumen  can  be  found,  casts  of 
this  description  abound.  In  some  cases  casts  are  present 
of  the  granular  variety,  consisting  of  broken-down  epithe- 
lium. It  is  rare  to  find  any  constitutional  symptom  of 
kidney  disease.  In  eight  cases  of  jaundice  under  my  own 
observation,  where  the  urine  contained  albumen,  there 
was  only  one  where  any  oedema  was  present.  In  that 
instance  the  disease  was  cirrhosis,  and  ended  fatally,  in  a 
boy  eight  years  of  age. 

It  is  to  be  mentioned  also  that  a  form  of  nephritis 
with  attendant  albuminuria  is  often  a  late  complication  of 
diabetes,  produced  apparently  by  the  irritation  of  the 
escaping  sugar.  I  have  discussed  this  question  else- 
where. 


'  Johnson  on  Diseases  of  the  Kidney,  p.  76. 
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It  sometimes  happens  that  during  acute  rheumatism  Acute 
the  urine  becomes  albuminous,  and  it  may  be  presumed 
that,  as  in  other  disorders,  tubal  or  diffuse  inflammation 
is  established.  The  case  of  Warren,  related  at  page  61, 
is  an  example  of  severe  general  nej)hritis  apparently  from 
this  cause  ;  in  the  following  the  symptoms  ^Yere  transient 
and  the  inflammation  probably  only  tubal. 


Tem])orary  Albuminuria  occurring  in  the  course  of  Acute 

Rheumatism. 

Hannah  Nowland,  twenty-eight  years  of  age,  was  admitted 
into  St.  George's  Hospital  on  Feb.  24,  18G0,  with  well-marked 
acute  rheumatism  complicated  with  pericarditis.  Friction  was 
distinct  all  over  the  heart,  but  the  heart's  sounds  could  be  heard 
separately,  free  from  murmur.  There  was  some  pain  in  the 
chest,  restlessness,  and  much  prostration  ;  the  pulse  was  rapid, 
feeble,  and  irregular.  She  was  admitted  on  the  eighth  day  of 
the  disease.  The  urine  was  found  to  be  loaded  with  albumen, 
the  clot  occupying  more  than  half  its  bulk  ;  it  was  very  scanty, 
loaded  with  lithates,  and  of  high  specific  gravity — 1030.  Many 
casts  were  found,  some  long  and  slender,  others  of  large  diameter. 
The  smaller  of  these  contained  lartje  oil-globules,  the  wider  were 
granular  and  irregular,  owing  to  the  deposition  of  lithates  upon 
them.  There  was  no  oedema,  nor  any  pains  in  the  loins.  The 
patient  gradually  recovered.  In  the  course  of  a  week  the  albu- 
men had  fallen  to  one-eighth,  and  no  casts  could  be  found.  The 
patient  left  the  hospital  without  any  albumen  in  the  water,  and 
in  apparent  health. 

In  the  same  month  of  the  following  year  the  patient  died  in  Tost- 
hospital  of  pneumonia,  which  was  associated  with  a  syphilitic  ''*^™"'' 
rupial  ulcer,  and  was  apparently  pya>mic.  The  kidneys  were 
found  to  be  natural  in  all  respects,  and  before  her  death  it  had 
been  ascertained  that  the  urine  was  free  from  albumen.  The 
pericardium  was  uniformly  attached  to  the  heart,  which  itself  was 
of  natural  size  and  free  from  valvular  disease. 

The  occurrence  of  temporary  albuminuria  in  connection  with   Comments, 
acute  rheumatism  is  sometimes  due — when  the  disease   is  com- 
plicated with  endocarditis — to  the  detachment  of  fibrine  from  the 
valves,  and  the  consequent  formation  of  fibrinous  blocks  in  the 
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kidneys.  In  such  circumstances  the  urine  becomes,  as  in  this 
instance,  albuminous,  and  contains  casts.  But  the  present  case 
was  not  an  example  of  this  affection.  The  heart's  sounds  were 
distinctly  heard,  free  from  murmur  ;  and  the  subsequent  exami- 
nation of  the  body,  showing  that  at  that  time  the  valves  were 
natural,  lent  its  support  to  the  view  that  they  had  remained 
intact  though  the  pericardium  had  been  affected.  The  case, 
therefore,  was  probably  not  one  of  embolism.  We  must  suppose 
that  either  a  temporary  state  of  nephritis,  such  as  sometimes 
occurs  with  erysipelas,  diphtheria,  &c.,  had  been  set  up  by  the 
rheumatic  poison,  or  else  that  there  had  been  a  metastasis  of  the 
rheumatism  to  the  fibrous  tissue  of  the  kidney.  The  first  view 
appears  the  more  probable. 


Irritants  Foreign  to  the  System  as  Causes  of 

Nephritis. 

Alcohol.  Among  tlie  articles  of  food  or  medicine  -wliicli  have 

the  property  of  setting  up  an  inflammatory  state  of  the 
renal  tubes  alcohol  deserves  the  first  mention.  Tt  is 
known  that  this  fluid,  when  taken  constantly  in  excess, 
particularly  in  the  form  of  ardent  spirit,  is  liable  to  pro- 
duce fibroid  changes  in  certain  viscera  ;  but  at  present  we 
have  to  deal  with  its  more  immediate  action  as  an  irritant 
of  the  secreting  structure. 

Dr.  Goodfellow  relates  the  case  of  a  man  about  twenty- 
three  years  of  age,  who  was  of  temperate  habits,  and  had 
good  health  until  he  became  barman  in  a  large  gin-shop. 
Soon  afterwards  he  was  attacked  with  drops}'  and  albu- 
minuria. These  symptoms  lasted  until,  at  Dr.  Goodfellow's 
suggestion,  he  left  his  calling  for  a  time.  In  the  course 
of  a  month  the  dropsy  subsided,  the  albumen  disappeared 
from  the  urine,  and  with  it  the  casts  and  blood  corpuscles 
which  had  formerly  been  present;  the  complexion  regained 
its  usual  freshness,  and  he  seemed  in  perfect  health.  He 
now  resumed  his  occupation ;  and  notwithstanding  that 
he  observed  strict  abstinence  in  drinking,  the  symptoms 
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recurred.  Treatment  proved  ineffectual  so  long  as  lie 
retained  his  occupation.  He  then  took  to  a  different  line 
of  life,  and  recovered  rapidly  as  before,  and  had  no  further 
return  of  his  complaint.^  Dr.  Goodfellow  argues  that 
the  disorder  had  been  produced  by  the  inhalation  of  the 
vapour  of  alcohol,  the  patient  having  been  constantly 
engaged  in  drawing  and  serving  raw  spirit. 

Renal  dropsy,  v^ith  the  symptoms  of  tubal  or  diffuse 
nephritis,  is  by  no  means  uncommon  as  the  result  of  hard 
drinking.  It  appears,  however,  that  this  effect  is  more 
often  produced  by  a  definite  period  of  great  excess — as  a 
single  protracted  debauch,  or  a  sudden  change  from  so- 
briety to  drunkenness — than  by  habitual  intemperance. 
A  young  man  was  recently  under  my  care  with  evidence 
of  tubal  inflammation—  dropsy,  the  urine  containing  much 
albumen,  blood,  a  quantity  of  renal  epithelium,  and  epithe- 
lial casts — in  whom  the  disease  followed  his  obtaining  a 
situation  in  the  Docks,  with  access  to  the  wine-casks.  He 
appeared  to  have  made  the  most  of  his  opportunities,  con- 
fessing to  being  drunk  twice  a  week,  and  taking  as  a  mini- 
mum a  quart  of  wine  daily.  After  ten  months  of  this, 
without  any  ascertained  exposure  or  other  source  of 
disease,  he  was  attacked  with  the  symptoms  described. 
The  influence  of  alcohol  as  a  cause  of  renal  disease  is 
further  considered  in  a  subsequent  chapter. 

Many  other  substances  have  the  property,  when  taken  Toxic  al- 
into  the  sj'stem,  of  rendering  the  urine  temporarily  albu-  "^"^'i^^^' 
ininous,  or,  in  other  words,  of  setting  up  nephritis  of  a 
more  or  less  mild  sort.  What  has  been  described  as 
toxic  albuminuria  appears  to  be  generally  of  this  nature. 
Among  such  substances  cantharides  deserves  the  most 
prominent  mention,  but  the  proj)erty  of  acting  as  renal 
irritants  is  shared  by  many  vegetable  preparations  of  the 
terebinthinate  class,  by  phosphorus  and  arsenic,  the  irri- 
tating properties  of  which  are  manifested  upon  every 
tissue  with  v/hich  they  are  brought  into  relation,  and  by 
certain  metals,  such  as  lead  and  mercury,  the  action  of 

'  Dr.  Goodfellow  ou  Diseases  of  the  Ki'lney,  p.  177- 
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whicli  may  be  of  the  same  kind,  but  as  to  which  it  is  more 
easy  to  say  that  they  make  the  urine  albuminous  than  to 
define  the  process  by  which  they  do  so.  Most  of  these 
substances,  however,  which  are  foreign  to  the  body,  and 
which  in  part  at  least  come  within  the  province  of  the 
kidneys  to  eliminate,  would  seem  to  act  with  much  simpli- 
cit}'',  causing-  inflammatory  action  by  their  contact  witli 
the  gland. 

Cantharides,  whether  taken  internally  or  absorbed  by 
the  skin,  frequently  renders  the  urine  for  a  short  time 
highly  albuminous.     I  am  not  aware  that  oedema  or  any 
of  the  constitutional  sj'^mptoms  of  tubal  nephritis  have  ever 
been  traced  to  this  cause.     The  urine  appears  to  acquire 
an  irritating  property,  which  acts  most  powerfully  and  in- 
juriously upon  the  mucous  surfaces,  the  pelvis,  bladder, 
and  urethra,  while  the  kidneys  themselves  are  affected  in 
the  same  manner,  but  to  a  less  extent.     In  such  cases  the 
urine  contains  renal  epithelium  and  casts  of  the  tubes, 
as  in  nephritis  from  other  causes,  though  the  disturbance 
is   of  a  sliglit   and  temporary  nature.     There  can  be  no 
doubt  that  the  renal  disorder  thus    produced  is    of  the 
nature  of  tubal  nephritis.     Cases  are  known  in  which  the 
kidneys  have  been  destroyed  by  scattered  suppuration  as 
the  result  of  this  poison,  but  such  do  not  come  into  the 
present  question. 
Turpen-  Turpentine  appears  in  some  cases  to  have  an  action 

upon  the  kidneys  similar  to  that  of  cantharides.  The 
urine  has  become  albuminous  and  even  bloody  after  a  dose 
of  turpentine,  and  the  same  effects  have  followed  the 
taking  of  copaiva.  As  the  result  of  either  of  these  drugs 
used  medicinally,  albuminuria  is,  however,  very  rare,  and 
when  it  occurs,  transient.  I  am  not  aware  that  the  gene- 
ral symptoms  of  nephritis  have  ever  been  associated  with 
the  alteration  in  the  urine  thus  produced.  Renal  dropsy 
has,  however,  been  attributed  to  the  inhalation  of  turpen- 
tine, a  process  by  which  the  organs  may  be  acted  on  for  a 
much  longer  time  than  could  result  from  any  legitimate 
use  of  the  drug  as  medicine.' 

'  Goodfellow,  Disea.«os  of  the  Kidney,  p.  40. 
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Phosphorus  taken  in  poisonous  doses  causes,  among  riios- 
other  results,  changes  in  the  urine  characteristic  of  renal  P^""""^' 
inflammation.  Several  instances  have  been  collected  by 
M.  Ollivier '  in  the  paper  to  Avhich  reference  has  been 
made  which  show  that  under  this  influence  the  secretion 
becomes  highly  albuminous,  and  sometimes  contains  blood 
and  fibrinous  casts.  The  kidneys  are  found,  after  the 
comparatively  rapid  death  which  ensues  under  the  poison, 
to  be  swollen  and  congested,  the  epithelium  fatty,  and 
the  cortical  tubes  obstructed.  Many  other  organs  and 
tissues  share  in  the  quick  fatty  metamorphosis  which  is 
caused  by  this  deadly  distilment ;  death  ensues  usually 
frcm  other  than  renal  disturbance,  and  I  cannot  ascertain 
that  save  in  the  urinary  changes  the  disorder  of  the 
kidneys  is  attended  by  noticeable  symptoms.  The  urinary 
changes,  however,  and  the  condition  of  the  organ  itself, 
are  most  characteristic  of  intense  tubal  nephritis. 

An  unequivocal    condition    of  renal   inflammation   or  Mineral 
congestion,  accompanied  during   life  by  an    albuminous  ^'■'^'^®- 
state  of  the  urine,  has  been  known  to  ensue  upon  poison- 
ing by  the  mineral  acids,  and  other  poisons  of  the  irritant 
class  must  be  credited  with  the  like  result. 

Arsenic,  whether  in  doses  which  are  generally  poi-  Arsenic, 
sonous,  or  as  medicine,  is  capable  of  producing  albumi- 
nuria, dependent  apparently  on  tubal  inflammation.  M. 
Ollivier  has  collected  many  instances  of  the  former  kind 
in  which  cedema  occurred  during  life  in  connection  with 
the  fatal  action  of  arsenic,  the  urine  at  the  same  time  con- 
taining blood,  albumen,  and  casts,  and  the  kidneys  subse- 
quently being  found  to  be  swollen  and  congested.  The 
mine  in  these  circumstances  has  been  shown  to  contain 
arsenic,  the  kidneys  providing  one  of  the  channels  by 
which  this  poison  is  eliminated.  Looking  at  the  intensely 
irritating  properties  of  arsenic,  it  is  not  to  be  wondered 
at  that  the  glands  in  question  should  thus  resent  its 
passage. 

It  is  by  no  means  necessary  that  a  fatal  dose  should 

'  These  pour  le  Docterat  en  Medicine.     Par  Augusto  Ollivier.     Paris,  18(53. 
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have  been  taken  in  order  to  produce  tlie  renal  symptoms ; 
many  instances  liave  been  mentioned  in  which  they  have 
occurred  in  a  transitory  manner  as  the  result  of  compara- 
tively small  doses  of  the  poison.  Arsenic  in  many  shapes 
has  been  known  to  produce  the  result ;  the  ordinary  arse- 
nious  acid  taken  into  the  stomach,  exhalations  from  paint 
comj-vosed  of  arsenite  of  copper,  and  the  accidental  in- 
halation of  arseniuretted  hydrogen  made  for  chemical 
purposes. 

Dr.  S.  Weir  Mitchell '  has  related  instances  of  oedema 
following'  the  use  of  arsenic  given  as  medicine.  In  some 
of  these  cases  the  urine  was  found  to  have  become  albu- 
minous, containing  at  the  same  time  casts  of  the  kidney 
tubes.  The  oedema  and  the  albuminuria  came  on  re- 
peatedly upon  the  use  of  the  arsenic,  and  subsided  upon 
its  discontinuance.  It  therefore  appears  probable  that  a 
tempoi'ary  state  of  inflammation  of  the  kidney  tubes  may 
ensue  even  from  the  small  doses  of  this  mineral  which  are 
used  with  general  impunity.  In  some  of  Dr.  Mitchell's 
cases  it  is  to  be  observed  that  oedema  occurred  without 
the  presence  of  albumen  in  the  urine,  a  want  which,  as 
the  experience  of  scarlatina  shows,  is  not  by  any  means  a 
]3roof  that  the  S3"mptom  was  not  of  renal  origin. 

Nitr.ito  of  Nitrate  of  silver  is  another  metallic  poison  to  which 

albuminuria  apparently  connected  with  tubal  irritation 
has  been  attributed.  Under  the  medical  use  of  this  salt 
continued  for  nine  months  M.  Lionville  found  the  urine 
to  be  occasionally  albuminous,  and  after  death  the  kidneys 
together  with  other  organs  were  found  to  be  partially 
blackened.  The  cortical  parts  of  the  kidneys,  especially 
the  malpighian  bodies,  were  sprinkled  with  black  or  blue 
points,  and  the  epithelium  of  the  tubes  was  the  seat  of 
fatty  change. 

Lead.  Perhaps  of  all  poisons  lead  is  that  which  is  generally 

the  most  injurious  to  the  kidneys.  Like  some  other 
metals  it  is  largely  eliminated  by  these  glands,  and  it 
would  seem  that  they  are  injured  in  more  than  one  respect 
by  the  process. 

'  New  York  Journal  of  Medicine,  June  1865. 
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The  constancy  with  which  permanent  albuminuria  and 
granular  degeneration  are  produced  by  the  saturnine  oc- 
cupations is  one  of  the  most  definite  facts  in  pathology. 
And  many  cases  have  been  published  in  which  a  similar 
state  of  urine  has  been  temporarily  ^  produced  under  stress 
of  lead-poisoning  to  subside  with  the  colic  and  other 
passing  symptoms.  Thus,  it  would  seem  that  besides  a 
chaufje  allied  to  chronic  inflammation  in  the  renal  fibrous 
tissue  the  metal  is  capable  of  producing  a  state  of  ne- 
phritis, which,  since  it  is  transient,  must  be  mainly  tubal, 
unless  indeed  we  attribute  it  to  some  alteration  of  blood 
caused  by  the  poison.  It  seems  more  probable,  however, 
looking  at  the  amount  of  morbid  change  which  this 
metal  causes  in  the  kidneys,  that  the  albuminuria  of  lead, 
whether  of  one  sort  or  the  other,  is  essentially  renal. 

Temporary  albuminuria,  as  was  known  to  Wells,  may  Mercury. 
occur  also  under  the  action  of  mercury,  whether  due 
to  renal  inflammation  or  to  some  altered  state  of  blood. 
It  happens  now  and  then  that  under  prolonged  mer- 
curial treatment,  probably  for  syphilis,  the  urine,  to 
the  surprise  and  dismay  of  the  practitioner,  is  found  to 
contain  albumen.  This  causes  the  suspension  of  the  mer- 
curial course,  and  the  secretion  soon  reverts  to  its  natural 
state.  The  urine  in  these  circumstances  has  been  shown 
to  contain  mercury,  and  it  is  consistent  with  the  action  of 
other  poisons  to  suppose  the  kidney  to  have  been  irritated 
by  the  unnatural  material  submitted  to  its  action.  At  the 
same  time  I  am  not  aware  that  either  ha3maturia  or 
oedema  have  been  known  to  accompany  this  form  of  albu- 
minuria, the  nature  of  which  must,  therefore,  remain 
somewhat  doubtful. 

Thus,  it  appears  that  inflammation  of  the  kidney  may  Disease 
be  set  up  by  a  great  variety  of  irritants,  some  arising  in  iIy°varTot 
the  body,  others  introduced  from  without.     The  severity  causes: 
and  duration  of  the  inflammatory  attack   depends  much  kind,  dif- 
upon  the  nature  of  the  cause.     The  various  morbid  and  ^'^''®°' '° 

.  degree. 

foreign  irritants  which  have  the  power  of  producing  the 

'  Ollivier.     Loc.  cit. 
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disease  differ  much  in  the  disturbance  they  produce.  Thus, 
the  matter  which  comes  upon  the  kidneys  as  the  result  of 
a  certain  action  of  cold  is  more  mischievous  than  the 
poison  of  scarlet  fever,  the  poison  of  scarlet  fever  more 
mischievous  than  that  of  diphtheria.  Lead  and  alcohol, 
among  introduced  irritants,  give  rise  to  the  most  pro- 
tracted and  dangerous  form  of  the  disease.  Turpentine  may 
perhaps  come  next.  It  is  probable  that  one  reason  for  the 
greater  power  for  evil  which  lead,  alcohol,  and  perhaps 
turpentine,  possess  is  due  to  the  continued  or  repeated 
manner  in  which  these  substances  are  apt  to  be  presented 
to  the  system.  Mere  drugs,  like  cantharides,  which  are 
purely  medicinal,  are  necessarily  of  transient  operation, 
and  seldom  give  rise  to  more  than  temporary  disturb- 
ance. 

Whether  the  attack  is  severe  and  attended  with 
dropsy  and  other  general  symptoms,  or  is  so  slight  as  to  be 
evinced  by  nothing  else  than  a  temporarily  albuminous 
state  of  the  urine,  the  disease  is  essentially  of  the  same 
nature.  The  only  difference  is  one  of  degree.  Even  in 
the  mildest  cases  the  urine  contains  the  characteristic 
casts  and  epithelial  deposit ;  and  when  there  occurs  an 
opportunity  for  examination  of  the  kidney  the  tubes  are 
found  to  be  obstructed  with  epithelial  growth. 
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CHAPTER  VI. 
TREATMENT  OF  NEPHRITIS. 

There  are  few  disorders  which  are  more  under  the  influ-  Amenable 
ence  of  medicine  than  is  the  catarrhal  inflammation  of  ^^ent. 
the  kidneys.  Under  some  plans  of  treatment,  plans  which 
formerly  were  almost  universally  adopted,  and  still  have 
their  advocates,  the  disorder  is  one  of  heavy  mortality. 
Under  other  circumstances  the  danger  is  so  small  that 
if  once  the  complaint  be  recognised  a  recovery  may  be 
reckoned  upon  in  a  large  proportion  of  cases.  Without 
treatment  of  any  kind  there  is  reason  to  suppose  that  a 
large  majority  of  the  subjects  of  it  would  recover. 

After  the  sketch  which  is  given  in  the  note  '  of  the 

'  Dr.  Bright,*  M-riting  in  the  year  1827,  and  again  in  1836,  advises  blood-    Method 
letting  at  the  commencement  of  the  disease — '  general  bleeding,  freely  practised    pursued  by 
and  quickly  repeated.'     But  in  the  cases  which  he  reports  this  measure  ap-    I^right. 
pears  to  have  been  used  in  a  discriminating  and  cautious  manner.     The  same 
physician  advises  the  use  of  purgatives,  particularly  bitartrate  of  potass,  by 
itself  or  -with  jalap ;  diaphoretics,  not  excluding  antimony,  and  diuretics,  parti- 
cularly squills  and  digitalis.     He  appeals  to  his  own  experience  as  testifying 
to  the  injurious  effects  of  mercury. 

Sir  Robert  Christison  f  urges  bloodletting  in  the  early  stage  of  the  disease    Christison. 
as  an  indispensable  measure.     In  the  published  cases  bloodletting  was  prac- 
tised to  an  extent  which  in  these  days  appears  incredible,  and  the  results  are 
such  as  to  furnish  the  strongest  argument  against  the  precepts  of  this  author. 

He  recommends  counter-irritation  to  the  loins  in  the  form  of  blisters,  issues, 
and  setons,  and  '  the  general  antiphlogistic  regimen — which  should  in  no  case  be 
relaxed  until  the  force  of  the  circulation  has  been  broken.'  It  appears  strange 
that  Christison,  writing  twelve  years  after  Bright,  should  have  varied  from 
his  practice  in  a  direction  which  appears  contrary  to  the  progress  of  medical 
opinion.     Since  this  date  venesection  has  gradually  fallen  into  disrepute,  more 


•  Bright's  Med.  Reports,  vol.  1.  p.  70.    Bright's  Guy's  Hosp.  Reports,  1836,  p.  373. 
t  Granular  Degeneration  of  Kidneys,  1839,  p.  132, 
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methods  of  treatment  resorted  to  by  physicians  whose 
opinions  mnst  carry  weight,  it  remains  to  indicate  the  line 
of  practice  which  with  our  present  knowledge  appears 
to  be  advisable. 

First,  as  to  bleeding.  The  rapid  tendency  of  the  dis- 
order to  anaemia,  and  the  apparent  association  of  some  of 
the  worst  symptoms — the  convulsions,  for  instance — with 
this  condition,  must  be  regarded  as  a  caution  against  the 
abstraction  of  blood.  In  its  power  of  impoverishing  the 
blood  the  disease  is,  so  to  speak,  its  own  phlebotomist ; 
besides  which  the  readiness  with  which,  in  most  cases, 
the  kidney  relieves  itself  by  haemorrhage,  makes  artificial 
depletion  unnecessary  even  where  it  might  otherwise  be 
thought  desirable.  Nevertheless  it  must  be  allowed  when 
the  disorder  is  acute  and  the  patient  plethoric,  particularly 
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especially  in  this  disease,  in  consequence  of  ansemic  tendencies  of  the  com- 
plaint. 

Dr.  Prout,  in  his  recommendations  as  to  treatment,  does  not  dififer  materially 
from  the  practice  of  Bright. 

Dr.  Todd,  in  the  treatment  of  acute  renal  dropsy,  restricts  general  bleeding 
to  cases  where  its  purpose  is  to  relieve  congestion  of  the  lungs.  He  depends 
chiefly  on  purgatives,  sudorifics  (avoiding  Dover's  Powder,  the  opium  which  it 
contains  in  his  view  tending  to  diminish  the  secretion  of  urine),  and  diuretics, 
withholding  squills  and  cantharides  in  acute  cases,  as  likely  to  increase  the 
renal  irritation. 

Dr.  George  Johnson,*  in  speaking  of  what  he  terms 'acute  desquamative 
nephritis,'  dwells  vipon  the  importance  of  external  warmth.  He  ad^•ises  the 
free  use  of  diluents,  proposes  to  act  upon  the  skin  by  means  of  hot-air  baths 
and  antimonials,  and  upon  the  bowels  by  saline  purgatives,  jalap  or  colocynth. 

Dr.  Bence  Jones  f  advises  external  warmth — particularly  M-hen  the  disease 
has  resulted  from  cold — warm  baths,  vapour  baths,  and  warm  clothing.  Blood- 
letting, if  performed  at  all,  should  be,  as  he  thinks,  from  the  arm,  not  from 
the  loins,  while  the  medicines  advised  are  antimony,  digitaline,  and  in  the 
later  stages  iodide  of  potassium.  Besides  such  measures  to  afiFect  the  general 
disease,  hot-air  baths  and  hard  purging  are  advised  as  a  means  of  getting  rid 
of  the  dropsy ;  and  finally  iron  and  certain  diuretics,  as  nitre,  cream  of  tartar, 
scoparium,  and  cantharides. 

Dr,  Grainger  Stewart,  an  excellent  writer,  who  has  given  us  his  experience 
since  the  first  edition  of  this  work  was  published,  mainly  coincides  with  the 
opinions  which  are  expressed  in  the  text.  He,  however,  has  a  larger  trust  in 
counter-irritants  than  I  have  expressed,  and  a  smaller  fear  ©f  the  effect  of 
cantharides  as  an  internal  remedy. 


»  Johnson  on  Diseases  of  the  Kidneys,  1839,  p.  132. 
t  Med.  Times,  Jan.  13,  1866. 
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in  such  cases  as  come  on  from  cold,  where  the  urine  is 
extremely  scanty  and  the  kidneys  presumably  congested  to 
the  utmost,  that  a  moderate  abstraction  of  blood,  most 
rationally  effected  by  venesection,  may  do  good. 

Much  mischief  has  probably  been  done  by  purging  and 
sweating,  though  in  moderate  measure  and  in  due  place 
these  means  of  elimination  are  not  less  than  invaluable. 

A  general  rule  holds  good  in  albuminuria,  that  the  Use  of 
solid  urinary  constituents  vary  with  the  amount  of  water  ^^ter. 
excreted.  This  suggests  the  importance  of  increasing,  if 
possible,  the  aqueons  part  of  the  urine,  relying  on  a 
simultaneous  increase  of  the  other  constituents  ;  and  if  we 
have  resrard  to  the  mechanism  of  the  disease  the  same 
practical  maxim  must  follow.  The  urine  is  impeded  in  its 
exit  by  the  obstruction  in  the  tubes.  The  more  completely 
and  generally  these  are  stopped  up,  the  greater  the  reduc- 
tion in  the  quantity  of  urine.  It  is  the  character  of  the 
disorder  that,  from  causes  which  have  been  sufficiently 
explained,  an  extravagant  epithelial  growth  takes  place  in 
the  tubes,  which  are  narrow,  tortuous,  and  easily  blocked 
up.  To  prevent  dangerous  obstruction  it  is  essential  that 
a  sufficiency  of  fluid  should  wash  out  the  disturbed  and 
accumulating  cells.  Hydragogue  purgatives  and  vapour- 
baths,  however  necessa-ry  when  ursemia  is  pressing,  must 
be  used  cautiously,  as  tending  to  divert  the  water  which  is 
wanted  for  this  purpose. 

Without  regarding  the  whole  mischief  as  due  to  the 
blocking  of  the  tubes — for  the  glandular  function  would 
probably  suffer  from  the  circulatory  embarrassment  were 
there  no  tubes  to  be  obstructed — the  maintenance  of  their 
channels  is  yet  as  obviously  essential  to  the  restoration  of 
the  organ  as  their  closure  would  be  necessarily  fatal  by 
barring  the  escape  of  the  urinary  excreta.  If  the  tubes 
can  get  rid  of  their  contents  the  congestion  of  the  gland 
will  be  relieved  by  secretion,  the  system  will  be  cleared  of 
its  impurities ;  and  if  the  interstitial  tissue  be  not  hope- 
lessly involved  the  organ  will  gradually  be  restored  to  its 
healthy  state,  and  recovery  result. 

A   A  2 
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There  can  be  no  doubt  that  it  lies  in  the  scope  of  the 
medical  art  to  assist  or  to  hinder  this  salutary  process. 
What  we  can  do  to  assist  may  be  shortly  stated. 

We  must  ensure  the  abundant  passage  of  fluid  through 
the  kidney ;  we  must  avoid  the  use  of  any  drugs  which, 
under  the  name  of  stimulating  diuretics,  might  exasperate 
the  existing  congestion  ;  and  we  must  enforce  such  diet 
as  to  reduce  to  a  minimum  that  nitrogenous  excess  which 
finds  its  way  out  chiefly  by  the  kidneys  and  provides  in 
many  shapes  efifective  means  of  irritation.  Physiological 
repose  is  to  be  sought,  not  by  debarring  the  gland  of  the 
harmless  and  necessary  solvent,  but  by  cutting  off  the 
materials  of  urea  and  uric  acid.  '  Spare  diet  and  spring- 
water  clear'  may  often  be  found  sufiicient  though  simple 
remedies.  Of  all  diuretics  water  is  the  best.  It  may  be 
enough  to  restrict  the  patient  to  a  fluid  diet,  with  abun- 
dance of  milk  and  a  sufficiency  of  light  broth  or  beef-tea ; 
or  he  may  take  in  addition  some  simple  diluent.  With 
children,  where  the  kidney  responds  readily,  the  disease 
will  often  recover  without  further  treatment. 

Two  or  three  pints  of  pure — best  of  all  distilled — water 
may  be  taken  daily,  if  the  liquid  food  be  not  sufiiciently 
diuretic,  or  soda-water  or  any  other  similar  drink  may  be 
substituted,  or  the  patient  may  take  a  daily  portion  of 
cream  of  tartar  lemonade,  a  pleasant  subacid  drink,  which 
is  especially  useful  if  there  be  any  constipation,  a  condi- 
tion it  is  always  necessary  to  obviate. 

In  grown  persons,  or  in  children,  when  the  disease  is 
severe,  digitalis  is  sometimes  a  valuable  adjunct.  But  I 
have  learned  to  doubt  whether  this  sure  diuretic  is  so  cer- 
tain not  to  add  to  the  congestion  of  a  recently  inflamed 
kidney  as  I  formerly  supposed.  It  adds  to  the  force  of 
the  heart,  and  I  think  I  have  sometimes  traced  the  dis- 
charge of  blood  with  the  urine  to  its  use.  The  best  pre- 
paration is  the  infusion.  The  doses  may  vary  from  one  to 
four  drachms,  according  to  the  age  of  the  patient,  repeated 
twice  or  thrice  in  the  day,  or  in  a  severe  case  as  often  as 
every  three  or  four  hours,  until  the  urine  has  increased  in 
quantity. 
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Fomentations  of  digitalis  leaves,  most  conveniently 
applied  to  the  abdomen,  have  been  highly  recommended, 
and  may  be  tried  wliere  other  plans  fail,  though  in  my 
own  hands  they  have  not  often  met  with  success  where 
administration  by  the  mouth  has  failed.  The  subcuta- 
neous injection  of  digitaline — as  yet,  so  far  as  I  am  aware, 
iintried — is  a  more  promising  expedient. 

With  such  measures,  and  even  sometimes  in  anticipa-  Purgatives 
tiou  of  them,  purgatives  have  their  place.  During  the  prevon- 
critical  convalescence  of  scarlatina  it  has  been  shown  by  ^^^'®* 
Mr.  Mahomed  that  the  accession  of  renal  dropsy  is  often 
foretold  by  an  increase  of  arterial  tension  measurable  by 
the  sphygmograph,  significant  probably  of  contamination 
of  blood  and  capillary  resistance  to  its  flow.  This  in- 
crease of  tension  is  often  sequent  upon  constipation,  and 
to  be  removed  by  a  purge.  Purgatives,  therefore,  must 
be  regarded  as  preventive,  or  at  least  preventively  tending, 
where  renal  mischief  is  likely  to  follow  upon  febrile  dis- 
ease ;  and  it  needs  no  instruments  of  precision  to  enforce 
the  very  obvious  lesson  that  if  one  channel  of  exit  is  apt 
to  be  injuriously  affected  by  the  passage  of  morbid  pro- 
ducts they  should  be  invited  to  travel  by  others  not  thus 
susceptible.  And  later,  in  the  incipience  of  the  disease, 
I  think  a  brisk  aperient  may  help  to  lessen  organic  con-  Sometimes 
gestion,  and  perhaps  relieve  the  system  of  some  of  the  ^^'-'^''^'^^^  • 
materials  of  renal  irritation.  I  give  a  mercurial  purge  as 
often  as  I  see  a  case  of  acute  renal  dropsy  in  an  early 
stage.  And  afterwards,  though  not  relying  upon  such 
evacuants  for  the  cure  of  the  disorder,  the  bowels  should 
be  kept  in  daily  action,  with  a  tendency  to  looseness  rather 
than  the  reverse.  The  sulphate  of  potass  is  often  useful 
as  an  adjunct  to  remedies  of  a  different  class  where  an 
habitual  laxative  is  needed.  It  is  more  convenient  than 
the  bitartrate,  as  more  soluble,  and  is  perhaps  more 
efficient. 

Formerly  it  used  to  be  common  to  treat  renal  disease 
in  a  somewhat  indiscriminate  manner,  by  purging  and 
sweating — perhaps    compound  jalap-powder   every   other 
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In  excess  moriiing,  a  vapour-batli  every  other  night.  This  ex- 
mjurious.  jj^usting-  plan  was  based  upon  the  notion  that  the  dis- 
turbed kidney,  like  a  broken  bone,  stands  in  need  of  re- 
pose, a  condition  which  was  sought  to  be  obtained  by  ex- 
citing a  vicarious  activity  on  the  part  of  the  bowels  and 
the  skin.  But  it  is  evident,  from  the  want  of  success 
which  attends  this  practice,  that  whatever  good  may  be 
done  by  way  of  relieving  the  gland  of  its  work,  is  more 
than  counterbalanced  by  the  evil  which  results  from  the 
misappropriation  of  the  aqueous  fluid  which  is  needed  to 
keep  the  tubes  clear.  It  may  perhaps  be  fairly  said  that 
the  repeated  use  of  hydragogue  purgatives  should  be 
limited  to  obstinate  and  hopeless  cases.  If  life  is 
threatened  by  dropsical  effusions  into  the  pleurae  or  else- 
where, temporary  relief  may  be  given  by  a  brisk  dose  of 
elaterium,  or  compound  jalap-powder ;  but  this  course 
should  not  be  adopted  until  the  failure  of  other  measures 
has  stamped  the  kidneys  as  irrecoverable. 

Under  such  treatment  as  has  been  indicated  the  urine 
in  the  great  majority  of  cases  will  increase,  the  dropsy 
diminish,  and  the  patient  pass  into  convalescence  without 
the  occurrence  of  the  various  secondary  evils  which  tend 
to  swell  the  mortality  of  the  disease.  After  the  acute 
Iron,  ace-  stage  has  passed  it  is  advisable  to  give  iron — the  per- 
tate  of         chloride,    for   example — at   the    same   time   lessening   or 

potass,  &c.        _  '   ^  ....  . 

withdrawing  the  digitalis,  if  that  drug  be  in  use.  Subse- 
quently acetate  of  potass,  which  may  be  advantageously 
combined  with  acetate  of  iron ;  or  bitartrate  of  potass 
with  steel  wine,  may  be  used  to  keep  up  the  diuretic 
action.  When  the  dropsy  has  passed  away  the  diuretics 
may  be  discontinued  altogether,  and  ferruginous  medicine 
given,  guarded  with  some  saline  laxative,  such  as  sulphate 
of  potash.  If  the  urine  still  remain  bloody  perchloride  or 
sulphate  of  iron  appears  most  effectual  in  restoring  its 
Gallic  acid  natural  character.  Gallic  acid,  which  has  been  often  re- 
useless,  commended  under  such  circumstances,  is  in  my  experience 
perfectly  useless.  Not  so  ergot,  which,  as  against  this 
form   of    renal    htemorrhage,    is   an    extremely   effective 
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remedy.  When  the  urine  has  become  copious  extra 
fluids,  if  in  use,  may  be  discontinued ;  and  if  the  tongue 
be  clean  and  the  appetite  good,  as  will  be  the  case  if  no 
complications  are  present,  more  substantial  diet  may  be 
allowed.  If  the  ailment  should  continue,  and  the  urine 
be  obstinately  scanty — that  is,  if  the  disorder  tend  to 
assume  a  chronic  form — more  stimulating  diuretics  may  be 
resorted  to  :  scojDarium,  nitre,  juniper,  and  squills.  Pro- 
bably some  cases  occur  which  under  any  treatment  will 
end  fatally.  The  case  of  Vallance  is  an  examj^le  of  a  very 
intractable  form  of  the  disease. 

Antimony  has  been  recommended  by  several  compe-  Antimony. 
tent  observers  in  the  early  stages  of  this  disorder.  I  can- 
not adduce  my  own  experience  in  its  favour ;  I  am  sure, 
indeed,  that  most  cases  Avill  recover  without  it.  There 
can  be  no  objection  to  its  use  in  a  severe  and  recent  case, 
particularly  if  other  medicines  have  been  used  in  vain. 

Under  such  management  as  has  been  advised  the 
symptoms  of  the  disease  seldom  become  pressing,  and 
intercurrent  disorders  are  comparatively  rare.  Should 
especial  circumstances  call  for  additional  measures,  these 
should  not  be  allowed  to  supersede  the  general  plan  of 
treatment.  It  is  of  the  first  importance  in  any  cir- 
cumstances to  ensure  a  daily  and  free  action  of  the 
bowels. 

As  to  the  dropsy,  if  so  excessive  as  to  call  for  media-  Acupunc- 
nical  relief,   acupuncture  may  be  performed.      But  this  ^^^^^' 
serious  operation — for  in  renal  dropsy  it  is  no  less — will 
seldom  be  needed.     It  should  be  done  in  such  a  manner 
as  to  secure  the  greatest  drainage  from  the  fewest  possible 
punctures  ;  made  w^ith  a  needle,  not  with  a  lancet. 

Erysipelatous  inflammation  seldom  fails  to  follow  the 
operation  when  the  punctures  are  close  and  numerous. 
It  is  undoubtedly  true,  as  remarked  by  Dr.  Goodfellow, 
that  vesications  and  sores  which  form  of  themselves  upon 
dropsical  limbs  are  less  often  followed  by  inflammation 
than  openings  made  artificially.  I  may  draw  attention 
to  the  case  of  Nash   (p.   67),  Avhere  one  leg  which  had 
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been  pricked  with  a  lancet  inflamed  and  suppurated, 
while  the  other,  upon  which  a  needle  had  been  used, 
did  well. 

The  accumulation  of  fluid  in  the  serous  cavities  will 
seldom  require  or  admit  of  paracentesis. 
Treatment  For  the  treatment  of  the  convulsive  or  other  ursemic 

eymptoms.  attacks  it  is  necessarj  to  have  regard  to  the  ansemic  state 
of  brain  by  which  they  are  accompanied,  and  to  the  fact 
that  they  are  apt  to  come  on  after  protracted  vomiting 
or  exhaustion  from  some  other  cause.  Bloodletting  is 
generally  out  of  the  question,  though  now  and  then,  if  the 
pulse  be  very  hard  and  the  head  hot,  it  may  be  sparingly 
practised.  Counter-irritation  is  at  best  useless ;  if  by 
means  of  cantharides  it  may  add  exasperation  to  the 
renal  mischief.  The  attacks,  when  of  the  convulsive 
character,  frequently  pass  off  of  themselves,  leaving  the 
patient  much  as  before.  The  treatment  must  be  directed 
towards  two  ends — the  lessening  of  the  cerebral  irritation, 
and  the  removal  of  the  accumulated  poison  which  is  its 
cause.  The  convulsions,  if  urgent  and  threatening,  may 
be  relieved  by  the  inhalation  of  chloroform,  and  kept 
from  recurring  by  repeated  doses  of  bromide  of  potassium. 
Chloral  may  be  used  with  a  similar  purpose.  Probably, 
with  these  agents  at  our  command,  opium  in  every  shape 
is  best  avoided ;  but  nevertheless  small  doses  of  this  seda- 
tive have  sometimes  been  successful  in  checking:  ursemic 
convulsions.  Alcoholic  stimulants  are  generally  needed, 
and  may  be  given  with  as  much  liberality  as  the  stress  of 
the  attacks  demands.  Such  measures  as  have  been  de- 
scribed, however,  are  but  palliative,  and  must  be  used  with 
caution  and  judgment.  But  since  the  convulsive  attacks 
are  often  attended  with  immediate  peril  to  life,  it  may 
become  necessary  to  have  recourse  to  means  which  avert 
the  present  danger,  though  they  have  no  permanent 
result.  It  is  essential  at  the  same  time  that  measures 
should  be  taken  for  the  removal  of  the  peccant  material. 
First  in  importance  is  the  restoration,  as  far  as  may  be, 
of  the  action  of  the  kidneys.     Probably,  in  its  effect  in 
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removing  urinary  elements,  a  little  urine  is  worth  a  great 
deal  of  any  other  evacuation.  The  bowels  may  be  acted 
upon,  even  by  aperients  of  the  more  active  sort — jalap, 
croton  oil,  and,  best  of  all  for  this  purpose,  elaterium ; 
and  means  may  be  used  to  promote  the  action  of  the  skin. 
Diuretics  in  any  variety  may  be  used,  with  the  single 
exception  of  cantharides,^  and  diaphoretic  measures  may 
be  superadded ;  though,  with  the  exception  of  hot-water 
or  vapour-baths,  they  do  not  appear  to  have  any  marked 
power  of  lessening  the  ursemie  condition. 

Baths  when  so  used  as  to  cause  copious  sweating  are 
among  the  most  powerful  correctives  of  the  ursemic  state. 
The  hot-air  or  vapour-bath  is  often  successful ;  and  re- 
course may  be  had  to  baths  of  very  hot  water.  An  urcemic 
patient  will  endure  and  profit  by  a  temperature  one  would 
be  afraid  to  subject  him  to  in  other  condition.  Baths  at 
110°  and  112°  Fahrenheit  have  often  in  my  experience 
been  used  only  with  advantage.  Succeeded  by  an  arti- 
ficially heated  bed  they  have  sometimes  caused  sweating 
and  relief  of  the  ursemic  symptoms  when  all  other  measures 
have  failed. 

Pneumonia,  pleurisy,  peritonitis,  and  the  other  inflam-  inflamma- 
matory  complications,  must  be  treated  in  such  a  manner  Jif^y^tjo'^g 
as  not  to  interfere  with  the  management  of  the  primary 
disease.  Mercurials,  if  ever  of  use  in  such  inflammations, 
are  worse  than  useless  when  these  are  the  offspring  of 
renal  disease.  The  most  disastrous  consequences  have 
been  known  to  result  from  small  doses.  I  might  instance 
the  case  of  a  boy  with  scarlatinal  dropsy  whose  death  was 
caused  by  sloughing  of  the  cheek  produced  by  a  single 
dose  of  grey  powder — five  grains.  There  is  not  the  same 
objection  to  the  use  of  antimony.  Probably  the  more  the 
inflammatory  complications  of  the  disease  are  left  to  ex- 

'  As  an  example  of  the  organic  state  which  may  be  caused  by  cantharides 
given  as  a  diuretic  in  renal  disease,  I  may  mention  the  case  of  a  young  man — 
not  my  patient — who  died  with  symptoms  of  tubal  or  diffuse  nephritis  in  a 
chronic  form,  and  was  clearly  entitled  to  the  large  white  kidney.  Under  the 
action  of  cantharides  the  kidneys  had  assumed  a  scarlet  injection,  which  the 
underlying  white  only  served  to  render  the  njore  brilliant. 
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ternal  applications,  such  as  poultices,  fomentations,  &c., 
the  better.  Should  the  patient  be  attacked  by  erysipe- 
latous inflammation,  in  addition  to  local  measures  it  will 
often  be  necessary  to  give  stimulants,  or  increase  such  as 
are  already  in  use. 

The  following  cases  illustrate  the  treatment  of  the 
disease  under  the  various  circumstances  which  have  been 
described. 


General  dropsy,  ivith  albuminous  and  hloody  urine,  conse- 
quent jprohably  upon  exposure  to  cold.  Recovery  under 
treatment  by  ivater. 

Eliza  Crossland,  fifteen  years  of  age,  an  errand-girl,  who 
was  much  exposed  to  weather  in  her  calling,  became  a  patient 
at  St.  George's  Hospital,  Nov.  28,  I860.  Eleven  weeks  before 
she  had  '  caught  cold,'  she  said,  but  could  not  tell  how.  She 
had  headache,  cough,  and  was  confined  to  bed.  Five  weeks  later 
the  water  became  dark,  and  swelling  spread  over  the  body,  face, 
and  limbs.  She  had  pain  in  the  loins,  and  the  urine  was  passed 
with  frequency.     She  had  never  had  scarlet  fever. 

When  admitted  she  had  a  puffy  face  and  pasty  complexion. 
The  legs  were  cedematous,  though  less  so  than  formerly.  The 
pleuree  contained  fluid,  for  there  was  dulness  over  the  lower  part 
of  each,  before  and  behind,  with  want  of  breathing  and  absence  of 
fremitus.  There  was  a  short  cough,  with  trifling  expectoration  ; 
the  respiration  was  rapid,  62  in  a  minnte,  the  pulse  96. 

The  urine  was  almost  the  colour  of  porter,  with  a  considei'- 
able  flocculent  deposit  after  standing.  It  was  acid.  Sp.  gr.  1015. 
Albumen  ^  ^.  Under  the  microscope  numbers  of  casts  were  seen, 
composed  of  dark  gi^anular  matter,  probably  broken-down  epithe- 
lium, tinged  with  blood ;  there  were  others,  clear  and  fibi^inous, 
imbedding  epithelial  cells.  Besides  blood  globnles  in  abundance 
there  were  cells  of  renal  epithelium,  and  a  few  pus  cells.  Dr. 
Bence  Jones,  under  whose  care  the  patient  was,  kindly  handed 
her  over  to  me  for  treatment.  She  was  put  upon  fluid  diet, 
which  included  a  sufiiciency  of  beef-tea,  and  she  had  four  pints 
of  distilled  water  daily,  which  she  drank  without  difficulty. 
Under  this  system    all    oedema    disappeared,  and   improvement 
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took  place  in  every  respect.  On  January  16  the  quantity  of 
albumen  in  tlie  urine  was  so  small  that  it  required  a  considerable 
quantity  of  urine  and  &  careful  use  of  nitric  acid  to  detect  it. 
There  were  still  numbers  of  casts,  rust-coloured  cylinders  of 
granular  matter,  apparently  consisting  of  broken-down  epithe- 
lium mixed  with  blood.  A  few  loose  blood  corpuscles  were  seen 
under  the  microscope,  though  there  was  not  enough  blood  to 
tinge  the  urine.  The  aspect  of  the  girl  was  now  that  of  health ; 
the  cheeks  were  quite  rosy ;  all  the  oedema  and  pleural  effusion 
had  disappeared.  Her  diet  was  improved.  A  month  later  (Feb. 
19)  no  albumen  could  be  detected,  nor  could  any  blood  cells  be 
found.  After  long  search  one  or  two  casts  were  found  of  the 
kind  seen  before.  She  was  now  in  perfect  health,  robust  and 
strong,  and  able  to  do  much  of  the  work  of  the  ward.  She  left 
the  hospital  perfectly  well.  She  came  to  show  herself  in  the  fol- 
lowing April,  according  to  instructions,  and  has  since  remained 
in  health.     She  was  last  seen  in  the  autumn  of  1866. 

In  this  case  the  age  of  the  patient,  and  the  evident  fact  that 
the  disease  arose  from  cold,  made  the  diagnosis  almost  a  matter 
of  certainty.  She  recovered  completely  under  the  use  of  so 
simple  a  diuretic  as  distilled  water.  The  case  is  related  as  one 
among  a  great  number  where  the  same  result  has  followed 
similar  measures. 


Tubal  nephritis  from  cold.  Urine  highly  albuminous. 
GEdema.  Ascites.  Treatment  by  water,  digitalis,  and 
iron.  Relapse  produced  by  a  blister.  Trace  of  alb^imen 
long  evident  after  apparent  recovery. 

Edward  Hill,  seven  years  old,  was  brought  to  the  Children's 
Hospital,  Sept.  3, 1864.  A  fortnight  before,  being  then  perfectly 
well,  he  was  seized  with  cough  and  shortness  of  breath,  which 
his  parents  said  had  come  on  after  an  exposure  to  cold.  Four 
days  later  the  face  and  legs  began  to  swell,  the  chest  symptoms 
subsiding  at  the  san;ie  time. 

When  he  came  under  observation  the  face  was  bloated  and 
pallid,  the  legs  and  genital  organs  were  swollen  with  cedema, 
the  belly  distended  by  fluid  in  the  peritoneum.  The  chest  was 
resonant,  the  pulse  112  ;  the  tongue  nearly  clean.  The  urine 
was  highly  albuminous  (albumen  =  ^). 
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He  was  put  upon  a  fluid  diet ;  3  pints  of  water  were  ordered 
daily,  and  a  draclam  of  the  infusion  of  digitalis  every  six  hours. 

On  the  11th  all  the  oedema  had  gone.  The  swelling  was 
only  perceptible  in  the  belly.  The  tongue  was  clean,  pulse  100. 
The  albumen  was  in  about  half  the  proportion  before  noted. 
The  medicine  was  now  given  less  often,  and  on  the  14th,  the 
improvement  still  going  on,  some  perchloride  of  iron  was  added. 

By  the  end  of  the  month  the  albumen  was  reduced  to  a  mere 
trace ;  there  was  still  fluid  in  the  peritoneum,  though  there  was 
no  trace  of  dropsy  elsewhere.  The  child  was  pallid.  The  diet 
was  now  improved,  meat  being  given  every  day;  the  water  treat- 
ment was  continued,  but  in  place  of  the  former  medicine  a  mix- 
ture containing  ten  grains  of  acetate  of  potass  and  two  of  acetate 
of  iron  was  given  three  times  a  day.  The  albumen  gradually 
diminished,  and  with  it  the  ascites,  until  October  22,  when  no 
sign  of  the  latter  remained,  and  the  child  appeared  to  be  in 
health  in  all  respects,  excepting  that  a  trace  of  albumen  could 
still  be  detected  in  the  urine.  The  diuretics  and  the  water  were 
now  exchanged  for  sulphate  of  iron,  and  afterwards  gallic  acid, 
but  the  trace  of  albumen  remained,  the  child  all  the  time  being, 
as  it  seemed,  perfectly  well.  In  December  (14th)  it  was  deter- 
mined, though  not  without  misgiving,  to  try  the  effect  of  coun- 
ter-irritation. A  blister  was  put  upon  the  loins,  and  the  sore 
kept  open  by  means  of  blister  ointment.  The  immediate  effect 
of  this  treatment  was  a  great  increase  in  the  quantity  of  albumen 
in  the  urine.  After  a  time,  under  such  measures  as  had  been  at 
first  adopted,  the  albumen  again  became  reduced  to  a  barely  per- 
ceptible quantity ;  this  remained  without  change,  the  health  of 
the  child  being  perfect.  On  January  18  he  was  dismissed  in 
this  condition.  He  came  back  to  show  himself  on  the  last  day 
of  the  following  February,  by  which  time  albumen  had  ceased  to 
be  evident  to  chemical  tests.     He  was  in  perfect  health. 

The  attack,  one  of  inflammation  of  the  tubes  of  the  kidneys, 
came  on  apparently  from  cold,  and  in  consequence  presented  a 
less  promising  aspect  than  if  it  had  arisen  from  scarlatina.  As 
in  many  cases  of  the  same  sort,  a  trace  of  albumen  lingered  long 
after  the  patient  was  well  in  every  other  respect.  Gallic  acid, 
as  is  usual  in  such  cases,  proved  useless.  The  injurious  action 
of  cantharides  in  the  inflammatory  form  of  albuminuria,  whether 
applied  internally  or  externally,  was  displayed  by  a  great  in- 
crease of  albumen  after  the  application  of  the  blister.     The  final 
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removal  of  the  last  trace  of  the  disease  was  due  to  time,  not  to 
treatment. 


Scarlatinal   dropsy.      Treatment    by    water,    digitaltSf    and 
iron.     Recovery  without  complications. 

William  Floyd,  one  year  and  nine  months  old,  came  under 
my  care  as  an  out-patient  at  the  Children's  Hospital,  on  Decem- 
ber 19,  1861.  Three  weeks  before  the  rash  of  scarlatina  had 
appeai'ed ;  a  fortnight  later  the  belly,  and  then  the  face  and  legs, 
began  to  swell.     The  bowels  were  loose. 

When  seen  he  was  puffy  and  pale,  with  elastic  swelling  of  the 
limbs,  which  did  not  '  pit,'  a  very  usual  state  of  things  with 
children.  The  belly  was  swollen,  and  fluctuated ;  the  urine 
smoky  and  intensely  albuminous.  He  was  ordered  half  a 
drachm  of  the  infusion  of  digitalis,  with  two  minims  of  tincture 
of  sesquichloride  of  iron,  three  times  a  day,  and  to  drink  in  the 
course  of  the  day  two  pints  of  spring- water  besides  his  ordinary 
fluids. 

When  seen  on  the  23rd  he  was  no  better  ;  the  urine  had  not 
increased,  and  on  enquiry  it  was  found  that  he  had  not  drunk  all 
the  water.  The  digitalis  and  the  tincture  of  iron  were  doubled 
in  quantity  ;  he  was  ordered  to  be  strictly  confined  to  liquid 
food,  and  the  water  was  enforced.  At  the  next  visit,  on  the 
26th,  all  oedema  had  gone,  though  the  belly  still  contained  fluid. 
The  urine  was  still  bloody,  but  was  much  less  albuminous.  The 
same  system  of  treatment  was  persisted  in.  On  January  19  all 
dropsy  had  disappeared  ;  the  urine  contained  no  blood  and  only 
a  trace  of  albumen.  Under  the  action  of  sesquichloride  of  iron 
this  rapidly  disappeared  ;  the  child  returned  gradually  to  his 
ordinary  way  of  living,  and  was  dismissed  in  perfect  health. 
Neither  oedema  nor  any  trace  of  albumen  could  be  discovered 
after  January  9. 

The  case  illustrates  the  treatment  of  the  uncomplicated  dis- 
order. 


Scarlatinal  dropsy,  with  convulsive  attacTcs.     Recovery. 

George  Taylor,  three  years  of  age,  had  an  attack  of  scarlet 
fever,  which  was  followed  by  swelling  of  the  face,  legs,  scrotum, 
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and  belly.  Diarrhoea  came  on  and  the  swelling  subsided.  The 
bowels  I'emained  loose  after  the  swelling  had  entirely  disap- 
peared. He  was  then  attacked  by  vomiting,  which  was  frequent 
through  the  whole  of  one  night,  and  in  the  morning  three  well- 
marked  epileptiform  fits  occurred  in  succession.  Between  the 
fits,  and  subsequently,  he  was  drowsy.  He  was  now  brought  to 
the  Children's  Hospital  and  became  my  patient.  He  was  ex- 
tremely pallid,  but  without  dropsy,  except  that  the  face  was 
puffy.  The  head  was  hot,  the  tongue  coated,  the  pulse  rapid, 
163.  The  urine  was  scanty,  the  colour  of  dark  sherry;  when 
boiled  the  clot  of  albumen  occupied  half  the  bulk  of  the  fluid. 
He  was  ordered  to  be  fed  entirely  on  fluids,  including  strong 
beef-tea,  to  drink  two  pints  of  spring-water  daily,  and  to  take 
half  a  drachm  of  the  infusion  of  digitalis,  with  half  a  minim  of 
laudanum,  three  times  a  day.  He  had  no  more  fits.  The  urine 
increased  in  quantity  and  gave  a  copious  deposit  of  epithelium 
and  epithelial  casts.  When  he  had  been  under  treatment  for 
three  days  all  chance  of  head  symptoms  appeared  to  have  passed 
away,  and  the  tincture  of  sesquichloride  of  iron  was  given  in- 
stead of  the  opium.  On  the  fourth  day  the  albumen  was 
reduced  to  a  hardly  perceptible  trace,  and  on  no  subsequent 
examination  could  any  be  discovered.  Within  a  fortnight  of  his 
coming  to  the  hospital  he  was  in  perfect  health. • 

1  Several  illustrations  of  the  same  method  of  treatment  are  given  in  a 
paper  in  the  'Edinburgh  Monthly  Journal'  for  September  1864. 
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A  pair  of  Kidneys  affected  by  Granular  Degeneration.  They  are 
of  unequal  size.  The  larger  has  had  the  capsule  removed,  so  as  to  dis- 
play the  regular  arrangement  of  granulations  beneath.  The  smaller, 
which  has  the  capsule  partly  removed,  shows  a  number  of  cysts  pro- 
jecting from  the  surface.  As  not  unfrequently  happens,  the  contract- 
ing process  has  gone  on  unequally  in  the  two  kidneys,  giving  rise  to 
the  greater  number  of  cysts  where  the  shrinking  has  been  the  most. 
The  ovitsides  only  have  been  shown,  since  it  is  by  the  state  of  the  sur- 
face that  granular  degeneration  is  chiefly  characterised.  Had  the 
organs  been  shown  in  section,  the  most  noticeable  fact  would  have  been 
diminution  of  the  cortical  substance. 

The  kidneys  represented  were  taken  from  the  body  of  a  well-known 
jockey,  who  died  at  the  age  of  forty-eight,  having  had  albuminuria, 
dropsy,  and  obstinate  vomiting  followed  by  coma.  He  had  had  gout. 
At  the  post-mortem  examination  the  kidneys  were  in  the  condition 
depicted,  with  extreme  slirinking  of  the  cortices,  evident  on  section. 
The  left  ventricle  of  the  heart  was  hypertrophied.  The  brain  was 
anfemic  and  wet,  and  there  was  an  incrustation  of  urate  of  soda  upon 
the  cartilages  of  the  great  toes.  With  these  exceptions  all  the  organs 
were  natural. 
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CHAPTER  VIT. 
GRANULAR  DEGENERATION— MORBID  ANAT03IY. 

The  external  features  of  kidneys  affected  by  this  disease  GranuLi- 
are  so  obvious  that  they  cannot  be  mistaken,  while  the  ^^°"" 
minute  changes  by  which  the  outward  form  has  been  modi- 
fied are  no  less  evident  to  microscopic  examination. 

In  using  the  terms  'granular'  and  'granulation,'  it 
must  be  understood  that  they  refer  to  the  state  of  surface, 
as  to  smoothness  or  the  want  of  it.  A  granular  kidney  is 
one  of  which  the  surface,  when  the  capsule  has  been  re- 
moved, instead  of  being  level  and  smooth,  has  upon  it 
little  projections,  each  of  which  forms  the  segment  of  a 
sphere,  and  which  have  been  described  as  granulations. 

Some  kidneys  there  are  which,  when  stripped  of  their 
capsule,  remain  smooth  and  polished,  but  which  appear  to 
contain  in  their  substance  specks  of  white  matter  {see  p. 
27).  These  have  sometimes  been  described  as  granular 
kidneys,  but  are  not  granular  in  the  sense  in  which  the 
term  is  here  used,  and  are  totally  distinct  pathologically. 

In  kidneys  which  have  acquired  granular  outsides 
there  has  invariably  taken  place  a  certain  definite  change 
in  the  fibrous  tissue  by  which  the  tubes  are  separated.  Of 
this  the  alteration  of  surface  is  at  once  the  result  and  the 
proof.  The  change  is  closely  analogous  to  that  which 
produces  cirrhosis  of  the  liver.  A  morbid  increase  in  the 
intertubular  tissue  of  the  organ  begins  at  certain  j^oints 
upon  the  surface  and  extends  inwards.  The  new  growth  Results 
as  it  is  formed  contracts,  and  in  contracting  not  only  en-  hi'tertubiu- 
closes  and  compresses  such  parts  of  the  gland  as  are  in  its  lar  disease. 
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path,  but  draws  in  the  surface  at  its  point  of  origin.  This, 
taking  place  at  regular  intervals,  results  in  alternate  ele- 
vations and  depressions,  or  in  other  words  in  granulation, 
the  size  of  the  granules  being  regulated  by  the  distance 
between  the  starting-points  of  the  new  formation. 

The  obvious  changes  to  which,  this  process  gives  rise 
may  be  shortly  sketched,  before  proceeding  to  the  more 
minute  details  which  will  rest  on  microscopic  evidence. 


Early  Stage  of  Granular  Degeneration. 


First  stage 
of  the  dis- 
ease, as  it 
xisually 
occurs. 


Under  the 
micro- 
scope. 


New  for- 
mation 
between 
tubes  be- 
ginning at 
surface. 


The  first  change  that  we  can  recognise  as  a  result 
of  the  disease  is  unevenness  of  surface.  The  capsule  is 
perhaps  more  adherent  and  thicker  than  natural.  On  re- 
moving it  some  part  of  the  surface  has  lost  its  even  curve 
and  is  beset  with  little  half-formed  projections  of  small 
size  and  almost  inappreciable  prominence.  Often  between 
some  of  these  granulations  veins  may  be  detected,  visible 
to  the  naked  eye,  and  having  somewhat  of  a  stellate 
arrangement.  The  colour  of  the  organ  is  not  at  first  much 
altered ;  it  is  perhaps  of  a  somewhat  reddish  or  congested 
tone.  On  section  such  a  kidney  could  hardly  be  distin- 
guished from  one  in  health ;  it  may  be  that  the  cortex  has 
a  slightly  red  colour  and  coarse  grain,  and  possibly  one  or 
more  small  cysts  may  be  detected  in  it.  It  is  not  much 
altered  in  bulk.  In  texture  it  is  perhaps  harder  than 
natural.  Such  are  the  more  obvious  characters  of  a 
kidney  in  an  early  and  incomplete  state  of  granular 
degeneration. 

If  a  section  of  such  a  kidney  be  examined  with  the 
microscope  we  find  little  fibrous  processes,  starting  in- 
wards from  the  depressions,  which  often  imbed  shrivelled 
tubes.  Perhaps  such  contracted  remains  are  all  that  in- 
dicate the  path  of  the  new  growth.  The  deep  parts  are  as 
yet  free  from  any  change,  and  the  majority  of  tubes  natu- 
ral in  all  particulars,  though  here  and  there  one  may  be 
seen  packed  with  granular  matter,  or  clear  fibrine.     The 
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epithelial  cells  are  natural  in  all  respects.     It  has  been  Tubes  at 
stated  that  this  disease  depends  upon  a  crumbling-  or  dis-  ^^ep^j' 
integration  of  the  epithelium;  but  I  have  never  been  able  and  epi- 
to  find  any  alteration  in  the  cells,  excepting-  now  and  then  natural. 
a  deposit  of  oil  in  their  outer  part — a  change  which,  as 
has  been  intimated,  occurs  in  all  varieties  of  renal  dis- 
ease, and  also  in  health,  together  with  such  distortions 
as  clearly  result  from  pressure. 

It  may  be  necessary  to  add  to  these  statements  that 
such  kidneys  as  have  been  described  as  in  this  early  con- 
dition of  the  disease  have  been  obtained  from  persons  who 
have  died  of  some  disorder  not  renal.  There  is  as  yet 
neither  dropsy  nor  albuminuria,  nor  any  change  by  which 
the  incipient  disease  can  be  recognised. 

Thus  granular  degeneration  generally  begins  in  a  slow  Sometimes 
and  insidious  manner,  the   departure  from  health  being  s"°e^ed^*^ 
most  gradual  and  indefinite.     But  another  mode  of  origin,  upon  tubal 
though  comparatively  an  infrequent  one,  is  to  be  recog-  nephritis. 
nised.     It  is  occasionally  a  sequence  of  the  difi'use  neph- 
ritis which  has  ensued  possibly  upon  the  continuance  of 
tubal  disturbance,  or  may  have  begun  in  association  with 
it,  attended  with  symptoms  of  acute  renal  dropsy.     This 
result  of  the  inflammatory  disorder  which  is  sometimes 
exemplified  in  connection  with  scarlet  fever  has  been  dwelt 
upon  in  a  preceding  chapter. 

The  large  white  kidney,  which  to  the  naked  eye  may 
give  no  evidence  of  other  than  tubal  change,  will  in  certain 
cases,  if  effectively  displayed  in  section,  show  a  general 
intertubal  growth  of  connective  tissue  nuclei.  This,  if 
the  patient  live  long  enough — which  he  seldom  does — will 
graduall}'  lead  to  fibrillation  and  contraction,  and  eventuate 
after  the  lapse  of  years  in  shrivelling  and  granulation, 
not  materially  different  in  appearance  or  nature  from  those 
which  creep  upon  the  healthy  kidney  by  the  slow  steps  of 
primary  and  chronic  fibrosis.  The  large  white  kidney 
about  to  undertake  this  process  shows  at  first  a  few 
dimples  on  its  otherwise  smooth  surface,  which  deepen 
and  multiply  until  at  last,  in  comparatively  rare  instances, 
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all  traces  of  the  original  wliite  swelling-  liave  been  replaced 
by  atrophy  and  granulation.  Perhaps  more  often,  if  such 
be  the  origin  of  the  disease,  some  proportion  of  the  cortex 
— the  deeper  more  likely  than  the  superficial — will  retain 
the  characteristic  whiteness  and  still  give  evidence  of 
increased  bulk.  But  time  may  in  the  end  entirely  efface 
the  early  tubal  history  and  write  upon  the  organ  no  record 
but  of  inter  tubal  and  fibrotic  change. 

It  is  certainly  the  rule  for  the  large  white  kidney  of 

renal  inflammation  and  acute  dropsy  to  display,  if  ex- 

from  aciite  aniined  adequately,  the  more  evidently  the  longer  it  has 

lasted,  more  or  less  interstitial  nucleation,  or  even  gene- 


Diffuse  not 

abruptly 

separable 


nephritis. 


Naked  eye 
appear- 
ances. 


Loss  of 
bulk. 


ral  thickening  of  the  intertubal  fibrous  tissue,  slight,  but 
sufficiently  appreciable.  The  formation  of  new  nucleated 
tissue  may  even  be  so  early  and  so  abundant  that  the 
affection  might  as  fairly  be  regarded  as  acute  fibrosis  as 
diffuse  nephritis.  Such  a  kidney  may  be  greatly  enlarged, 
mottled,  and  as  yet  smooth.  The  contractile  tendency 
which  it  has  is  latent,  perhaps  never  to  be  declared.  The 
most  conspicuous  change  may  be  jjrofuse  nucleation  with 
some  increase  of  bulk  of  the  connective  tissue.  Some 
tubes  are  plugged,  as  in  purely  tubal  nephritis,  some  are 
altered  by  pressure  from  without,  while  probably  others 
are  perfectly  natural.  This  form  of  the  disease  begins 
suddenly  from  a  definite  cause,  and  is  early  fatal  by  way 
of  acute  renal  dropsy.  It  has  its  large  and  clinical 
analogies  with  diffuse  nephritis :  according  to  minute 
morbid  anatomy  it  would  be  classed  with  the  granular 
kidney. 

Advanced  Stage. 

The  appearance  of  kidneys  which  have  reached  an 
advanced  and  well-marked  condition  of  granular  degene- 
ration is  very  characteristic.  They  are  usually  reduced  in 
size,  sometimes  so  much  so  that  a  kidney  which  should 
weigh  five  or  six  ounces  may  weigh  only  two  or  three. 
The  longer  the  disease  lasts  tlie  smaller  the  kidneys 
become.     In  some  cases  the  organ  has  its  natural  weight, 
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or  is  even  rather  increased.  Sometimes  the  disease  ap- 
pears to  have  progressed  faster  in  one  kidney  than  the 
other,  causing  an  inequality  of  size. 

The  shape  has  lost  its  reg'ularity  in  consequence  of  the  Change  of 
shrinking  having  taken  place  unevenly  ;  often  the  central 
portion  seems  to  have  fallen  in  more  than  the  ends.     The 
caj3sule  is    generally   thickened,    opaque,    and    adherent.   Capsule 
though  it  will  generally  come  off  without  tearing  up  the     ^"^ 
substance.    The  surface  exposed  is  studded  with  prominent 
hemispherical  granulations,  often  about  -~  of  an  inch  in  Surfiice 
diameter,  though  they  may  be   either  larger  or  smaller  ^^'^'^^  '^^' 
than  this.     These  granules  usually  have  a  light  colour  like 
that  of  parched  peas,  while  the  depressed  spaces  between 
are  tinted  with  vascularity,  so  that  they  have  a  purplish 
or  faint  red  colour.     The  superficial  vessels  are  only  seen 
in  these  intermediate  spaces  where  an  irregular  network 
often  exists,    forming  a  contrast  with  the  prominences, 
which  are  always  bloodless.     Cysts  are  often  conspicuous  Cysts. 
on  the  surf^ice.     When   a   section  is  made  through  the 
centre  of  the  gland  the  cortical  part,  especially  near  the 
surface,  appears  to  have  undergone  most  alteration.    Often 
the  part  lying  between  the  cones  and  the  capsule  is  re- 
duced to  the  thinness  of  a  shilling.     In  colour  and  texture 
it  has  undergone   much  alteration.     The  natural  brown 
colour  has  been  replaced  by   a    yellowish    grey   or   bufip, 
which  often  appears  closely  mingled  with  a  red  tint,  as 
if  two  materials,  a  red  and  a  yelloAv,  were  closely  inter- 
mixed.    The  grain  is  closer  and  firmer  than  in  the  natural 
state.     Cysts  are  often  found  both  in  the  cones  and  the  Changes 
cortex.     The  cones  are  less  affected  than  any  other  part  ^°^^^^- 
of  the  organ ;  when  altered  they  assume  a  yellowish  or 
buff  colour,  approaching  that  of  the  cortex.     A  pair  of 
kidneys  affected  as  described  are  represented  in  plate  4. 

When  the  disease  has  arisen  from  long-continued  renal  When  from 
congestion,  as  the  result  of  heart-disease,  the  kidney  is  ^®'^'''^"'i'^" 
larger  and  presents  a  much  redder  colour,  both  within  and 
without,  than  when  it  has  come  on  from  other    causes. 
The   granulations   are  smaller  and  more    indefinite,  and 
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the  distinction  of  colour  is  less  marked  between  tlie  ffranu- 
lations  and  the  depressions.  The  organ  is  harder  and  more 
brittle,  and  is  often  loaded  with  blood,  which  obscures  its 
structure,  so  that  it  is  not  until  the  injection  has  been 
removed  bj  soaking-  in  water  that  the  buff  colour  of  the 
cortex  is  apparent. 

The  anatomy  of  the  diseased  organ  can  onl}^  be  made  out 
in  translucent  sections,  which  display  all  the  parts  in  their 
natural  proportion  and  relation  to  each  other.  It  is  neces- 
sary that  the  preparation  should  include  the  capsular  edge. 

The  logwood  plan,  perhaps,  answers  best.  A  section 
made  from  a  portion  of  the  fresh  tissue  congealed  in  a 
freezing  mixture  will  answer  the  purpose,  or  from  a  part 
hardened  by  boiling.  It  was  by  the  latter  method  that 
the  intertubular  formation  was  first  demonstrated.  The 
fact  that  the  same  appearances  are  even  better  shown  by 
other  methods  of  preparation  is  an  answer  to  a  suggestion 
which  has  been  made  that  the  alterations  in  question  were 
produced  by  the  process  employed.^ 

The  microscopic  appearances  in  advanced  granular  de- 
generation are  as  follows: — There  is  an  obvious  growth  of 
fibroid  tissue  in  the  organ — not  old  fibre  such  as  could  be 
attributed  to  any  falling  together  of  the  skeleton  of  the 
gland  upon  atrophy  of  its  secreting  elements,  but  a  highly 
nucleated  and  apparently  actively  growing  structure,  as 
different  from  the  framework  of  the  healthy  organ  as  youth 
from  ao-e.  And  it  is  to  be  added  that  where  this  material 
exists  in  bulk,  capillaries,  evidently  of  new  growth,  are 
sometimes  to  be  traced  in  it.  The  adjoining  woodcut 
represents  such  as  seen  in  a  broad  fibroid  process,  in  an 
instance  of  precocious  granular  degeneration  elsewhere 
related  more  fully.  Delicate  vessels  in  abundant  and 
regular  arrangement  traversed  large  masses  of  the  fibro- 
nucleated  growth  far  away  from  any  of  the  original 
structure  of  the  organ. 

The  superabundant  fibrous  tissue  is  usually  to  be  seen 

'  Med.-Chir.  Trans.  1860.  Paper  on  Diseases  of  the  Kidney  considered  in 
relation  to  their  origin  in  the  tubes,  and  in  intertubular  structure. 
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A  Lroad  process  of  fibro-niicleatsd  structure  crossing  kidney.  Some  tubes, 
the  remains  of  \rhich  can  be  traced,  are  involved  in  it,  ^liile  others  have 
entirely  escaped. 


1^' 


'Ja' 


iZiO 


Fibro-nucleated  growth  traversed  by  new  capillaries,  from  a  granular  kidney  in 
the  case  of  a  cliild.  The  circular  cavity  is  a  tube  in  section.  Both  these 
woodcuts  refer  to  the  case  of  Tillet  related  subsequently, 


366 


ALBUMINURIA. 


Chap.  VII. 


tubeB. 


around  the  malpighian  bodies  and  the  blood  vessels,  so 
that  when  either  are  crossed  bj  the  section  a  thick  fibro- 
Fibrous  nucleated  ring  is  seen  surrounding  them.  The  most  con- 
separatirig  spicuous  alterations  are  immediately  under  the  capsule, 
which  itself  is  thickened  and  adherent.  At  the  points  of 
superficial  depression  streamlets  of  fibroid  tissue  pass  into 
the  organ  imbedding  the  malpighian  bodies,  which  retain 
their  size,  and  the  tubes  which  become  compressed,  to  mere 
microscopic  threads.  As  the  nuclear  material  extends 
inwards  it  becomes  diffused,  and  spreads  over  and  between 
all  the  tubes  in  its  vicinity.  The  growth  may  be  seen  oppo- 
site each  dej)ression,  as  in  plate  5,  of  visible  breadth ;  or 
its  existence  may  be  chiefly  indicated  by  the  contraction  it 
has  caused,  so  that  an  angular  space  under  the  capsule  is 
seen  filled  by  the  shrivelled  remains  of  tubes.  The  mal- 
pighian bodies  in  such  cases  are  aggregated,  owing  to  the 
contraction  of  the  parts  between  them,  while  they  them- 
selves resist  the  compressing  agency.     (See  woodcat.) 


Section  of  an  advanced  granular  kidney  from  a  gouty  subject,  showing  the 
destruction  of  tubes  consequent  upou  the  contraction  of  the  fibrous  tissue, 
and  the  consequent  aggregation  of  the  malpighian  bodies,  a  b,  capsular 
surface  ;  c  c,  malpighian  bodies.  A  few  tubes  are  seen  at  the  deeper  part  of 
the  section. 

The  new  fibrous  growth  which  is  the  essence  of  the 
disease   is   sometimes   seen  in  isolated   patches  of  some 


PLATE  v.,  to  face  pane  Sm. 

Fig.  1. 

Section  of  an  advanced  Granular  Kidney,  made  by  Dr.  Lockhart 
Clarke's  process  (hardened  in  chromic  acid  and  made  transparent  with 
turpentine).  It  shows  an  extensive  intertubular  growth  of  iibro- 
niicleated  tissue,  which  is  most  abundant  in  the  neighbourhood  of  the 
capsule,  a  portion  of  which  is  seen  along  the  upper  edge.  The  surface 
is  depressed  opposite  to  the  new  formation.  Within  the  larger  mass 
of  new  tissue  two  blood-vessels  are  seen.  The  malpighian  bodies  are 
enlarged.     The  tubes  are  generally  emjjty. 

The  kidney  from  which  the  section  was  cut  was  obtained  from  the 
body  of  a  man  fifty  years  of  age,  who  had  long  been  subject  to  gout. 
Latterly  he  had  had  dropsy,  the  urine  being  scanty,  albuminous,  and 
containing  dark  granular  casts.  He  died  suddenly,  having  had  vomit- 
ing, rigors,  and  faintness.  The  lungs  were  found  to  be  highly  con- 
gested, and  there  was  an  extensive  coagulum  in  the  pulmonary  artery, 
which  apparently  had  been  the  immediate  cause  of  death.  There  was 
valvular  disease  of  the  heart,  the  mitral  valve  being  dotted  with  urate 
of  soda.  The  kidneys  were  greatly  contracted,  the  pair  weighing  only 
5^  oz.  The  surfaces  were  highly  granular,  and  showed  numerous 
cysts.     Urate  of  soda  was  seen  in  the  renal  tissue. 

Fi^.  2. 

A  Section  from  a  Healthy  Kidney,  made  in  the  same  way  as  that 
represented  above,  and  magnified  to  the  same  extent,  as  a  standard  of 
comparison.  The  tubes  are  in  apparent  contact  with  each  other,  and 
with  the  capsule  ;  there  are  no  spaces  between,  and  no  accumulations 
of  fibroid  material.  The  epithelium  is  seen  in  regular  arrangements 
along  the  sides  of  the  tubes. 
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extent,  in  the  deeper  parts  of  the  cortex,  but  this  is  com- 
paratively  uncommon.  -    Some   portions    of   the    cortical 
tubes  have  been  reduced  to  mere  threads,  through  which 
no  passage  remains,  while  in  other  places  they  are  irre- 
gularly dilated.     They  are  not  uniformly  affected.     It  is  a  Conse- 
character  of  the  disease  that  the  increase  of  fibrous  tissue  changes  in 
takes  place,  not  evenly  throughout,  but  at  points  a  little  ^"^^^  - 
removed  from  each  other  and  apparently  determined  by 
the  position  of  the  blood  vessels.     The  tubes  in  the  track 
of  the  growth  are  involved  while  others  escape.     Thus  it 
is  common,  particularly  in  the  earlier  stages  of  the  dis- 
order, to  find  many  tubes  perfectly  natural.     Those  that  "ome 
are  altered  are  in  one  of  two  conditions,  both  of  which 
are  generally  found  in  the  same  kidney. 

Some    are   irregularly  packed    with    their    epithelial  others 
growth.     This  condition  is  not  uniformly  spread  through  ^vith  epi- 
the  organ.     The  accumulation  of  epithelium  is  much  less  thehum, 
decided,  as  well  as  less  general,  than  with  tubal  nephritis. 
In  many  cases  some  of  the  ducts  are  distended  with  dark 
granular  matter,  probably  the  result  of  the  breaking  up 
of  the  epithelial  cells,  subsequent  to   their   detachment 
from  the  wall  of  the  tube.     This  detachment  and  accumu- 
lation of  the  cells  may  perhaps  be  explained  by  supposing 
them  to  have  become  undermined  by  the  fibrinous  exuda- 
tion which  is  poured  out  by  the  tubular  membrane. 

Beside  the  tubes  thus  affected  are  others  in  a  differ-  or  fihri- 
ent  condition,  which  is  a  constant  accompaniment  of  the  n°.|t"ter 
disease.  Many  of  the  tubes  are  occupied  by  a  transpa- 
rent fibrinous  material,  which  has  taken  the  place  of  the 
epithelial  lining.  This  material  is  sometimes  quite  uni- 
form, transparent,  and  glassy;  it  is  sometimes  studded 
with  oil  globules,  the  result  of  a  degenerative  change  in 
itself.  Sometimes  this  matter,  probabl}'  by  being  forced 
along  the  windings  of  the  tube,  becomes  broken  up  into 
very  fine  fragments,  and  may  eventually  pass  out  with  the 
urine  as  dark,  coarse,  granular  casts.  Such  casts  display 
at  first  no  structure ;  they  look  opaque  and  granular,  but 
if  touched  with  acetic  acid  they  lose  their  obscurity  and 
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show  tlie  broken  pieces  of  fibrine  of  which  they  chiefly 
consist. 

What  has  been  said  with  regard  to  the  convoluted 
tubes  will  apply  almost  word  for  word  to  the  tubes  which 
form  the  cones.  The  contents  of  the  latter  channels 
exactly  correspond  with  the  casts  found  in  the  urine. 
They  are  usually  filled  with  transparent  fibrinous  matter, 
sometimes  with  dark  granular  plugs,  while  sometimes 
they  contain  more  or  fewer  entire  cells  of  cortical  epi- 
thelium. 

While  dwelling  upon  the  morbid  anatomy  of  granular 
degeneration  of  the  kidney  it  may  be  well  to  add  a  few 
words  upon  the  condition  of  the  epithelium.     It  is  the 
more  necessary  to  do  so,  as  Dr.  George  Johnson  formerly 
thought,  and  I  believe  still  thinks,  that  the  change  is  pri- 
marily due  to  a  crumbling  or  disintegration  of  the  epithe- 
lial cells.     I  have  examined  these  cells  in  a  great  number 
of    granular   kidneys,    and   have    carefully   drawn    their 
outlines  and  dimensions  as  seen  through  a  ^-inch  object- 
glass.     The  conclusion  I  long  ago  formed,  one  which  has 
been  justified  by  careful  and  continued   observation,  is 
this.     In  the  vast  majority  of  cases,  in  all  cases  excepting 
those  in  which  the  contraction  of  the  organ  has  become 
extreme,  the  epithelium  is  exactly  such  as  is  found  in 
healthy  kidneys.    When  changed,  it  is  by  an  alteration  in 
its  regularity  of  form,  becoming  somewhat  angular,  as  if 
cramped  in  growing  space.     In  one  or  two  cases  it  was 
found  that  some  cells  had  become  shrivelled,  much  as  the 
cells  are  found  to  be  reduced  in  advanced  cirrhosis  of  the 
liver.     These  changes,  slight  as  they  are,  are  never  found 
excepting   in   very  advanced    cases.      The    cells    may,  of 
course,  from  various  causes,  contain  oil,  but  they  do  not 
do  so    more   often  than  do  the    cells  of  kidneys  which 
appear   to  be  natural,  or   which    are    affected   by   other 
morbid  changes. 

In  the  more  advanced  stages  of  the  disease  the  granu- 
lar kidney  almost  always  contains  cysts,  sometimes  of 
considerable  size,  sometimes  microscopic.    Cysts  are  found 
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also  in  connection  with  the  lardaceous  disease,  as  will  be 
hereafter  seen,  but  they  never  occur  in  consequence  of 
pure  tubal  nephritis. 

Cysts  are  found  both  in  the  cortex  and  in  the  cones. 
Although  frequently  conspicuous  objects  to  the  naked  eye 
the  majority  of  them  are  very  minute — mostly  of  a  diameter 
but  little  more  than  that  of  the  tubes  among  which  they 
lie.  Thoy  frequently  have  a  somewhat  linear  arrange- 
ment, particularly  evident  in  the  cones,  where  they  arc 
frequently  oval  in  shape,  and  lie  end  to  end  like  a  string 


A.  Epithelial  cells  from  advanced  granular  kidneys,  distorted  by  pressure. 

B.  Cells  from  natural  kidneys. 


of  sausages.     The  walls  are  composed  of  thin  membrane, 
upon  which  nuclei,  or  even  epithelial  cells,  are  sometimes 
seen,  and  which  closely  resemble  the  walls  of  the  neigh- 
bouring tubes.     From  these  facts  there  can  be  little  doubt  From 
that  the   cysts    are  produced   by   the   transformation   of  Jniluon'of 
tubes.     In  order  that  this  should  take  place  it  appears  to  tubes. 
be  necessary  that  there  should  be  an  intertubal  develop- 
ment of  contractile  tissue.     By  this  means  the  tubes  are  By  means 
narrowed  where  they  have  become  involved,  and  are  even  ""^^ZlZT 
completely  obstructed  by  the  external  pressure,  as  by  liga- 
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ture,  at  certain  points.  The  occurrence  of  these  cysts 
may  be  looked  upon  as  a  proof  of  the  existence  of  such 
an  interstitial  formation.  Within  the  parts  so  cut  off 
fluid  accumulates  until  cysts  are  produced,  which  are  most 
numerous  where  the  atrophy  of  the  tubes  is  the  greatest. 
Beside  the  cysts  thus  formed  there  is  frequently  seen 
in  this  disease  a  peculiar  dilatation  of  the  capsules  of  the 
malpighian  bodies,  which  become  converted  mto  cavities 
of  a  globular  shape.  An  empty  space  remains  between 
the  wall  and  the  capillary  knot,  which  hangs  like  a  pea  in 


Section  through  the  cortical  part  of  an  advanced  granular  kidney  from  a  gouty 
subject,  showing  the  transformation  of  the  malpighian  bodies  into  cysts. 
The  capsules  are  dilated,  the  vascular  knot  compressed,  while  fluid  has 
collected  in  the  intervening  space. 

its  pod,  by  a  stalk  from  one  side.  It  is  generally  reduced 
in  size,  and  distorted  in  shape,  as  if  from  pressure.  The 
cysts  thus  formed  are  often  visible  to  the  naked  eye, 
giving  a  fine  spongy  appearance  to  the  part  of  the  cortex 
affected.  They  probably  owe  their  origin  to  the  occlusion 
of  the  tubes  in  the  manner  which  has  been  described. 
The  fluid  poured  out  of  the  malpighian  vessel  is  ob- 
structed in  its  way  out,  and  accumulates  in  and  distends 
the  capsule. 
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Tims,  cysts  are  produced  either  bj'  the  subdivision  of 
the  ducts  or  by  dilatation  of  the  malpighian  hodj.  Both 
proceed  from  the  same  cause,  namely,  from  the  obstruction 
of  the  tubes  b}''  external  compression.^ 

Before  leaving  the  subject  of  cysts  as  depending  upon 
intertubal  formation  it  may  be  pertinent  to  state  that,  as 
far  as  I  have  been  able  to  observe,  the  enormous  cystic 
kidneys  which  sometimes  occur  result  mainly  from  an 
extravagant  extension  of  the  process  which  has  been  de- 
scribed. When  the  kidneys  have  been  apparently  trans- 
formed into  a  collection  of  large  cysts,  however  great  the 
increase  of  size  may  be,  the  microscope  generally  shows 
that  the  renal  structure  which  remains  is  altered  in  the 
manner  characteristic  of  granular  degeneration ;  and  it 
may  be  added  that  the  symptoms  in  such  cases  are  such 
as  belong  to  that  disease. 

From  the  particulars  which  have  been  brought  for-  Obstrue- 
ward — the  replacement  of  the  natural  structure  of  the  cuktion"^' 
organ  by  contractile  fibroid  tissue — it  might  be  presumed 
that  the  circulation  through  it  would  become  greatly  ob- 
structed ;  and  by  experiment  this  is  found  to  be  the  case. 
It  is  not  necessary  to  repeat  the  details  of  experiments 
which  have  been  already  published,  but  it  was  found  by 
passing  water  through  the  blood  vessels  of  various  natural 
and  diseased  kidneys,  that  with  granular  degeneration  the 
kidney  could  not,  on  an  average,  transmit  one  quarter  as 
much  water  as  passed  through  a  healthy  kidney  under 
the  same  circumstances.  The  experiments  were  made  by 
passing  water  with  a  fixed  pressure  and  temj)erature  into 
the  renal  artery,  and  measuring  the  amount  which  escaped 
by  the  vein  in  a  certain  tirae.^ 

Together  with  the  renal  disturbance  other  organs  and  CirJio- 
structures  become  involved  as  the  disease  progresses  in  ohan^eanl 
changes  which  are  for  the  most  part  simple  consequences  ^'^  relation 

'  See  paper  by  Dr.  Bristowp,  Path.  Trans.,  vol.  ix.  p.  309.  Also  Dr. 
Huglies  Bennett,  Clinical  Medicine,  4tli  ed.  p.  800.  Also  paper  bj  Author, 
Med.-Chir.  Trans.  1860,  p.  230. 

2  Med.-Chir.  Trans.  1860,  p.  243. 
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of  the  original  lesion.  Some  of  them  will  be  sufficiently 
referred  to  in  the  ensning  account  of  the  symptoms  and 
secondary  affections  belonging  to  the  disorder;  and  in  a 
chapter  on  the  condition  of  the  heart  and  arteries  in 
chronic  renal  disease  is  a  disqnisition  upon  the  nature  and 
relations  of  the  cardio-vascular  change  which  is  present 
with  almost  invariable  regularity  when  the  kidneys  are 
advanced  in  the  granular  state,  and  is  practically  the  most 
important  of  the  pathological  associates  of  the  disease. 
The  cerebral  extravasation,  the  epistaxis,  and  the  retinitis 
of  granular  degeneration  are  but  results  of  this  general 
condition.  In  the  chapter  referred  to  I  have  given  reasons 
for  believing  that  the  cardio-vascular  change  is  constantly 
produced  by  the  renal ;  at  the  same  time  I  think  it  must 
be  admitted  that  a  similar  arterial  and  cardiac  condition 
may  be  produced  by  other  than  renal  causes ;  at  least  we 
can  sometimes  find  evidence  of  it,  while  as  yet  there  is  no 
reason  to  suppose  that  the  kidneys  are  otherwise  than 
healthy. 

The  change— of  Avhich  a  more  full  account,  together 
with  several  illustrations,  is  to  be  found  in  a  later  chapter 
— may  be  briefly  described  as  one  of  thickening,  together 
with  degeneration  of  the  muscular  coat  of  the  arteries, 
thickening  of  their  fibroid  sheath,  and  ventricular  hy- 
pertrophy, these  changes  affecting  mainly  the  systemic 
vessels,  but  occasionally  traceable  in  the  pulmonary.  Not 
to  reduplicate  discussions  which  will  be  found  elsewhere, 
it  may  be  presumed  that  both  the  vascular  and  the  cardiac 
change  are  due  to  a  resistance  probably  in  the  capillaries 
to  the  transmission  of  the  contaminated  and  unnatural 
blood.  That  the  blood  encounters  abnormal  resistance  in 
its  course  is  evident  by  the  habitual  fullness  of  the  arterial 
system,  from  whence  it  is  obvious  that  it  cannot  escape 
with  its  normal  facility.  This  fullness  or  distention  of 
the  arteries  is  sensible  to  the  finger  in  the  characteristic 
tendon-like  hardness  of  the  pulse,  and  is  capable  of  exact 
appreciation  with  instruments  of  the  graphic  and  metric 
sort.    This  over-fullness  of  the  arteries  would  appear  to  be 
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the  cause  both  of  the  changes  in  their  coats  and  of  the 
ventricular  hypertrophy.  Heart  and  arteries  exert  them- 
selves in  succession,'  but  not  the  less  in  unison,  to  drive 
the  blood  through  the  difficult  exit  of  the  arterial  system, 
and  both  become  hypertrophied  in  the  effort.^ 

The  arteries,  beside  mere  muscular  thickening,  undergo 
degenerative  and  pseudo-inflammatory  changes,  palpable 
atheroma,  nuclear  and  muscular  degeneration,  and  marked 
thickening  of  the  fibroid  sheath.  With  the  thickening 
thus  complex,  there  is  not  increase  but  diminution  of 
elasticity  and  strength  ;  the  arteries  become  brittle.  The 
ventricle,  on  the  other  hand,  less  liable  to  degenerative 
change,  possibly  because  a  smaller  proportion  of  its  thick- 
ness is  immediately  exposed  to  the  irritative  effect  of  the 
abnormal  blood,  gains  chiefly  in  pure  hypertrophy  and 
absolute  power ;  and  thus  with  increased  force  of  heart 
and  lessened  strength  of  vessel  occur  the  numerous  ex- 
travasations and  hEemorrhages  which  characterize  the 
disease. 

According  to  the  views  of  Gull  and  Sutton  these 
cardio- vascular  changes  are  not  consequent  upon,  but 
coeeval  with,  the  renal ;  the  vascular  system  and  the 
kidneys  taking  part  simultaneously  but  independently  in 
a  deterioration  common  to  the  whole  body,  and  allied  to 
senile  decay.  I  have  elsewhere  given  the  reasons  which 
have  led  me  to  think  that  the  old  view  is  so  far  the  true  one, 
that  renal  disease,  sole  and  unassisted,  is  a  constant  and 
efficient  cause  of  the  arterial  change  in  question ;  but  it 
may  be  that  this  state  acknowledges  also  other  sources ; 
habitual  impurity  of  blood  due  to  other  circumstances  may 
possibly  cause  a  similar  series  of  changes  ;  and  I  think  it 
is  impossible  to  note  the  effects  of  alcohol  in  brewers'  men 
and  the  like  without  recognizing  that  they  are  prone  to 
hypertrophy  of  the  heart  and  vascular  deterioration,  un- 
accompanied by  renal  disease,  or,  should  it  exist,  out  of 
proportion  to  it.     It  is  not  my  purpose  here  to  consider 

'  In  addition  to  the  sphygmograph  Dr.  Handfleld  Jones's  sphygmorneter  is 
of  especial  use  in  determining  arterial  tension. 
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arterial  and  cardiac  thickening  in  all  their  relations,  but 
only  to  insist  upon  their  constant  occurrence  as  direct 
and  simple  consequences  of  renal  fibrosis.  Whether  the 
kidneys  have  become  granular,  as  they  most  frequently  do, 
as  the  result  of  gradual  interstitial  fibroid  growth,  or  as 
the  consequence  of  fibrosis  secondary  to  an  acute  attack 
of  renal  inflammation,  the  result  is  the  same.  In  the 
latter  instance  the  cardio-vascular  change  may  be  appa- 
rent while  yet  the  kidneys  are  smooth  and  unshrunk. 
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CHAPTER  Viri. 

CLINICAL    HISTORY    OF    GRANULAR 
DEGENERATION. 

It  will  be  convenient,  before  proceeding-  to  the  symptoms 
and  effects  of  granular  degeneration,  to  consider  its  distri- 
bution between  tlie  sexes,  the  ages  at  which  it  is  liable 
to  occur,  the  conditions  or  morbid  tendencies,  if  any  exist, 
which  predispose  to  it,  and  the  circumstances,  external  to 
the  body  or  arising  from  within,  which  have  the  direct 
power  of  producing  it. 


Subjects. 

The  male  sex  is  more  liable  than  the  female  to  jjranu-  Sex— 

°  chiefly 

lar  degeneration  of  the  kidnevs.     The  difference  is  even  afreets  the 


more  decided  than  is  the  case  with  nephritis.  Taking  250 
cases  collected  from  the  St.  George's  records,  extending 
over  a  period  of  ten  years,  in  each  case  this  form  of  kidney 
being  distinctly  described  as  found  at  the  post-mortem 
examination,  165  of  the  subjects  were  male,  85  female ; 
the  proportion  beitig  nearly  2  to  1.  In  67  fatal  cases 
under  my  own  observation,  in  which  the  condition  of  the 
kidney  was  ascertained  after  death,  46  were  male,  21 
female,  again  a  proportion  of  about  2  to  1.  It  will  j)ve- 
sently  be  shown  that  some  of  the  causes  of  the  disorder 
particularly  affect  the  male  sex.     In  a  great  number  of 


male. 
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cases  the  disease  is  associated  witli  gout  or  with  lead- 
poisoning.  Gont  seldom  affects  women,  while,  from  the 
nature  of  their  occupations,  women  are  little  exposed  to 
tlie  influence  of  lead.  These  circumstances  may  go  a 
great  way  towards  accounting  for  the  unequal  distribution 
of  the  disease  between  the  sexes. 

This  disorder  affects  most  the  periods  of  life  which  are 
least  amenable  to  tubal  inflammation.     It  essentially  be- 
longs to  advancing  as  the  other  to  early  years.  But  except 
perhaps  the  very  earliest,  no  time  of  life  is  exempt  from 
the  possibility  of  its  occurrence.     The  earliest  instance  of 
the  disorder  I  am  acquainted  with  was  brought  under  my 
notice  by  Dr.  Barlow  of  Manchester,  who  sent  me  a  kidney 
in  a  typical  state  of  granular  contraction,  which  had  been 
taken  from  the  body  of  a  girl  only  five  years  of  age.     A 
patient  of  the  same  sex  died  at  the  age  of  10,  under  my 
late  colleague  Dr.  Hillier,  with  a  most  marked  condition  of 
granular  contraction  affecting  especially  one  kidney.     A 
boy  died  at  St.  George's,  under  Dr.  Ogle,  at  the  age  of 
11,  with  granular  degeneration  traceable  to  scarlatina.    A 
girl  and  a  boy  under  my  own  care  have  been  elsewhere 
referred  to  as  having  fallen  victims  to  the  disorder  at  the 
ages  respectively  of  12   and   14.     And  later  the  disease 
occurs   with  diminishing  rarity  as  years   advance,  until 
between  20  and  oO  it  is  found,  not  indeed  often,  but  with 
a  frequency  which  can  be  numerically  expressed.     After 
30  and  towards  the  approach  of  40  it  becomes  more  com- 
mon, and  at  about  50  attains  its  greatest  mortality.     It, 
however,  is  very  destructive  for  the  whole  time  between 
40  and  60,  after  which,   though  productive  of  a  much 
smaller  number  of  deaths,  it  continues  to  number  its  vic- 
tims to  the  extreme  limits  of  human  life.     The  collection 
of  cases  already  referred  to  from  St.  George's  books  con- 
tains two  instances  where  this  form  of  disease  was   de- 
scribed as  occurring  at  the  age  of  82,  and  up  to  this  age  it 
must   be  regarded    as  frequent,    allowing   for  the  small 
number  of  persons  left  alive  at  this  advanced  period.    The 
accompanying  statement  will  show  the  ages  at  which  the 
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disease   termiiuitud  in   2 1'2   instances   collected  from    the 
post-mortem  books  : — •_ 

NumlxT  fatal  at  stated 
Age  in  y<^ar8  period 

0  to  10 0 

1 1  to  20 1 

21  to  30 17 

31  to  40 .38 

41  to  50 73 

r)l  to  00 55 

Gl  to  70 43 

Over  70 15 


Causes  and  Antecedents. 

Granular  degeneration  of  the  kidneys,  unlike  tubal  Essentially 
inflammation,  is   necessarily   a  chronic   disease.    It  has  ^  ^°"^^" 
nothing  of  inflammatory  haste.     If  the  gradual  changes 
in  the  fibrous  tissue  which  constitute  the  disorder  can  be 
described  as  inflammatory,  the  inflammation  is  of  such  a 
slowly  progressive  sort  that  it  is  only  in  exceptional  cases 
that  it  is  possible  to  fix  its  commencement.     Resulting  Time  of 
from  insidious  chanji^es  in  the  anatomy  of  the  orfjans  which  '■'^™'"^'"^°' 
give  no  evidence  of  their  presence  until  they  have  at-  certuin, 
tained  an  extent  which  of  itself  is  a  record  of  prolonged  often  ob- 
morbid  action,  it  is  evident  that  the  causes  must  be  of  a  more  ^^"^°- 
remote  and  more  protracted  kind  than  those  which  have 
been  shown  as  liable  to  set  up  the  more  acute  disorder. 

Examining  the  histories  of  patients  who  have  been 
ascertained  to  have  died  of  granular  degeneration,  we  find 
they  generally  agree  in  two  particulars :  the  api)earance 
of  the  symptoms  has  been  gradual ;  no  obvious  cause  can 
be  assigned.  Here  and  there  in  large  exjjeriencc  a  case 
may  be  recognized  as  the  sequel  of  scarlatinal  or  of  some 
other  form  of  nephritis ;  but  in  the  overwhelming  majo- 
rity of  instances  the  origin  of  the  complaint  must  be 
sought,  not  in  chance  exposures  nor  in  transient  circum- 
stances of  any  kind,  but  in  influences  of  a  continuous 
nature. 

The  question  will  first  occur  whether  the  disorder  is  in 

C  C 
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any  way  related  to  the  tubercular  diathesis,  and  this  must 
be  answered  in  the  nef^ative. 

The  obscure  and  gradual  manner  in  which  the  disorder 

•   often  arises  leads  one  to  search  somewhat  narrowly  into 

any  constitutional  vice  which  may  act  as  a  latent  source 

of  organic  change.     In  the  series  of  250  cases  of  granular 

degeneration  already  referred  to,  collected  from  ten  years' 

post-7norteni   experience   at    St.    George's,    I  found    that 

tubercle  existed  in  20-8  per  cent.     Again,  in  67  fatal  cases 

seen  by  myself,  and  examined  after  death,  there  were  12 

in  whom  tubercle  was  found  in  some  part   of  the   body ; 

generally  only  a  trace,  often  a  mere  tubercular  cicatrix  in 

the  lung.     From  both  these  sources  of  information  it  ap- 

No  reia-       pears  that  tubercle  occurs  in  persons  thus  affected  with 

tubercle  *^  ^^^^  than  ordinary  frequency,  estimating  that  one-fourth 

of  those  who  die  in  London  have  tubercle  in  their  bodies. 

It  hence  appears  that  patients  who  suffer  from  granular 

degeneration  have  had  no  proclivity  to  tubercular  disease  ; 

in  other  words,  that  the  chronic  changes  from  which  it 

arises  are  no  part  of  the  strumous  diathesis. 

A  tempe-  The  most  marked  predisposing  cause  of  the  disease  is 

mate  a  pre-  ^^^^  climate  of  the  temperate  zone  ;  or  rather  of  such  parts 

disposing     of  {^  ^g  approximate  to  the  temperature  of  the  British 

cause. 

Isles.     Further  particulars  bearing  on  this  part    of  the 

subject  will  be  found  in  the  chapter  on  Climate. 
Heredity.  Whether  predisposing  or  exciting,  hereditary  influence 
is  sometimes  the  sole  recognizable  cause  of  the  disorder. 
The  disease  perhaps  cleaves  less  to  race  than  tubercle, 
cancer,  stone,  or  diabetes;  it  is  more  often  due  to  external 
and  less  often  to  inherent  influences  than  are  these  affec- 
tions ;  but  yet  occasionally  the  family  proclivity  declares 
itself  unmistakeably.  I  may  refer  to  the  medical  history 
of  an  ancient  house  in  which  renal  disease  certainly  of 
this  nature  has  been  transmitted  from  generation  to 
generation  as  if  by  an  inexorable  and  unhappy  entail. 
The  details,  as  they  relate  to  the  last  three  generations, 
which  were  obtained  through  my  friend  Mr.  Pollock  from 
a  som'ce  which  is  beyond  question,  are  as  follows. 
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The  first  generation  whereof  the  record  treats  con- 
sisted of  a  brother  and  four  sisters.  The  brother  died  from 
an  unknown  cause  at  the  age  of  34,  suddenly,  but  after 
long  wasting.  Two  of  the  sisters  died  at  the  ages  of  49 
and  48  respectively,  both  having  had  albuminuria  for 
many  years. 

The  brother  left  two  sons  and  four  daughters.  One  of 
the  sons  died  at  the  age  of  26,  having  had  albuminuria 
from  the  age  of  12.     Of  the  daughters  three  became  the 

subjects  of  the  same  disease.     One,  Lady ,  died  of 

it,  with  more  or  less  oedema,  at  the  age  of  39,  having  had 
it  since  she  was  16.  Two  others,  still  living,  at  the  ages 
respectively  of  38  and  40,  are  similarly  affected,  but  it  is 
not  known  at  what  date  they  became  so. 

The  third  generation  consists  of  the  six  children  of 

Lady ,  tvfo  sons  and  four  daughters.     All  are  alive, 

but  five  are  the  subjects  of  albuminuria.  The  first-born,  a 
daughter,  now  21  years  of  age,  has  had  albuminuria  from 
the  age  of  nine  months.  The  next,  a  son,  now  20,  has  albu- 
minous urine,  but  it  is  not  known  Avhen  it  became  so.  The 
third  appears  to  have  escaped  hitherto.  The  fourth,  a  son, 
now  16,  has  had  albuminuria  in  an  intermittent  form  from 
early  boyhood.  The  fifth,  a  son,  now  15,  has  had  albumi- 
nuria in  a  mai'ked  form  for  two  years.  The  sixth  and  last, 
a  girl,  now  five  years  old,  has  passed  urine  which  has  con- 
tained decided  but  variable  amounts  of  albumen  from  the 
age  of  six  months. 

It  is  possible  that  this  remarkable  chapter  in  the 
genealogy  of  disease  might  have  been  still  longer  had  the 
condition  been  recognizable  at  an  earlier  date.  A  member  of 
this  family  observes  that  portraits  which  exist  as  far  back 
as  the  Wars  of  the  Roses  show  that  his  ancestors  were 
remarkable  for  a  complexion  of  clear  transparent  pallor, 
such  as  was  noticeable  particularly  in  the  case  of  Lady 

.     This  suggests  that  the  disease  may  have  been 

transmitted  for  longer  than  the  three  generations  in 
which  the  state  of  medical  knowledge  enabled  it  to  be 
recognized. 

cc  2 
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The  following  are  tlie  more  obvious  and  immediate 
aiises^^"^  conditions  to  wliicli  granular  degeneration  of  tlie  kidneys 
can  be  traced  : — 

1.  The  gouty  habit,  from  whatever  circumstance  it 
arise,  but  more  especially  when  it  is  associated  with  lead. 

2.  Independently  of  gout,  the  presence  of  lead,  alcohol, 
and  possibly  of  some  other  irritants,  in  the  circulation. 

3.  Conditions  more  especially  of  cardiac  disease  which 
produce  and  maintain  venous  congestion  of  the  kidney. 

4.  Pregnancy,  possibly  acting  by  similar  means. 

5.  Intermittent  fever  (?) 

6.  As  one  of  the  less  frequent  causes,  obstruction  to 
the  exit  of  urine. 

7.  Prolonged  mental  disturbance,  anxiety  or  grief. 
This  cause  of  the  disease  is  perhaps  problematical;  the 
mode  of  its  operation  is  not  obvious,  but  must  be  surmised 
as  through  the  nervous  system.  A  lowering  of  nervous 
force  is  to  be  recognised  at  least  as  predisposing  to  every 
form  of  albuminuria.  I  have  seen  so  many  instances  in 
which  granular  degeneration  has  been  immediately  sequent 
upon  trouble  that  in  the  absence  of  other  causes  I  am  fain 
to  conclude  that  mental  conditions  are  sometimes  con- 
cerned in  its  production ;  and  I  am  glad  to  hear  from  Dr. 
Clifford  Allbutt,  of  Leeds,  that  this  observer  has  been 
independently  led  to  a  similar  inference ;  he  indeed  antici- 
pated me  in  giving  expression  to  it. 

8.  As  a  cause  which  has  place — though  there  are  dif- 
ferences of  opinion  as  to  whether  it  is  of  small  or  of  para- 
mount importance — a  general  fibrotic  tendency  affecting 
many  organs  and  tissues,  notably  the  arteries  and  the 
kidneys. 

Finall}^  it  must  be  allowed  that  the  disease  arises  in 
certain  cases  in  consequence  of  an  organic  tendency  pecu- 
liar to  the  individual,  or  as  the  result  of  influences  of 
which  as  yet  we  know  nothing.  It  frequently  comes  on 
in  a  manner  which,  for  want  of  mere  complete  knowledge, 
we  must  call  spontaneous.  Persons  with  whom  it  is  not 
hereditary,  of  temperate  habits,  who  have  been  free  from 
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all  tlie  recognized  antecedents  of  the  disease,  become 
subjects  of  it — we  cannot  tell  wliy.  Exposure  to  the  cli- 
mate of  Great  Britain^  much  as  it  may  predispose  to  the 
disease,  does  not  supply  a  reason  Avliy  one  Englishman 
should  have  it  rather  than  another.  That  the  renal 
alteration  is  not  necessarily  a  part  of  a  general  degenera- 
tion is  shown  by  the  facts  that  the  disease  may  arise  from 
local  disturbances  of  circulation,  and  that  it  sometimes 
occurs  (in  a  comparatively  rapid  form,  and  in  early  life) 
without  the  concurrence  of  any  similar  change  in  other 


organs. 


I  will  proceed  to  touch  ujion  some  of  these  causes  of 


granular  degeneration  in  further  detail. 


GoDT,  AND  Lead  and  Alcohol. 

The  disease  is  a  frequent  result  or  accompaniment  of  Associa- 
gout;  this  is  by  far  the  most  important  fact  in  its  etiology.  Jout  with 
It  is  one  of  the  results  of  the  gouty  diathesis,  and  may  granular 
either  precede  or  follow  the  external  manifestations  of  the 
disease.  The  association  of  granular  degeneration  with 
gout  is  one  of  the  most  undoubted  of  pathological  facts. 
Dr.  Todd  was,  I  believe,  the  first  to  draw  attention  to  this 
relationship.'  He  published  several  cases  in  which  gout 
was  accompanied  by  albuminuria,  which  i^ost -mortem  ex- 
amination showed  to  depend  upon  a  granular,  contracted, 
and  cysted  condition  of  the  kidneys.  Dr.  Garrod  has  also 
dwelt  upon  this  condition  of  the  kidneys  as  connected 
Avith  gout,  and  has  given  numerous  cases.^  He  describes 
particularly  a  deposit  of  crystalline  urate  of  soda  in  the 
tissue  between  the  tubes,  and  states  that  he  has  only  seen 
one  instance  in  which  the  ijost-mortem  examination  of  a 
gouty  patient  has  failed  to  show  distinct  afiection  of  these 
organs. 


I  found  that  among  G9   cases  of  fatal  granular  de- 
generation   there   were    16    in    Avhom    the   disorder   was 

1  Clinical  Lectures  Ly  Dr.  Todd,  Urinary  Diseases.     Lecture  12. 
-  Garrod  on  Gout,  18n0,  p.  236. 
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dei^endent  upon  or  coincident  with  gout.  It  is  scarcely 
necessary  to  insist  tliat  in  sucli  cases  tlie  gouty  condition 
comes  first ;  the  renal  mischief  follows  as  a  consequence. 
Disease  of  the  kidneys  does  not  appear  to  set  up  the  con- 
stitutional disorder,  for,  however  the  kidneys  may  have 
been  affected  by  disease  other  than  granular  degeneration, 
gout  is  not  known  to  follow. 

In  the  histories  of  cases  where  articular  gout  and 
albuminuria  have  co-existed  the  joint  aifection  is  usually 
the  first  to  appear,  and  frequently  dates  back  so  far,  that 
chronic  as  granular  degeneration  sometimes  is  it  is  diffi- 
cult to  suppose  that  it  could  have  anticipated  the  external 
symptoms.  I  knew  a  case,  at  last  fatal  from  the  renal 
disease,  where  gouty  symptoms  had  existed,  off  and  on, 
for  twenty-six  years  :  and  such  instances  are  by  no  means 
uncommon. 

The  long  precedence  of  the  external  symptoms  of  gout 
is  particularly  noticed  when  the  disease  is  connected  with 
hereditary  influence  or  good  living. 

The  gouty  condition,  as  Dr.  Garrod  has  shown,  is  one 
of  the  results  of  the  absorption  of  lead.  He  states  that 
about  30  per  cent,  of  gouty  patients  in  hospital  practice 
have  been  under  this  influence.  This  accounts  for  the 
frequency  of  granular  degeneration  in  plumbers,  painters, 
compositors,  and  others  who  have  been  conversant  with 
that  metal.  If  a  man  who  has  a  blue  line  on  the  gums 
have  also  albuminuria  it  is  almost  certain  that  he  has  also 
this  variety  of  renal  disease, 
issocia-  Looking  back  through  the  hospital  records  for  a  period 

ion  of  lead       n  ,       .  ,  .    ^    .^  -,    .       -, 

.  01  seven  years  durmg  which  I  was  concerned  ni  keepino- 
them,  I  find  that  42  workmen  having  to  do  with  lead,  as 
painters,  plumbers,  tin-workers,  and  compositors,  died 
from  disease  or  accident,  and  were  examined  in  St. 
George's.  This  includes  both  surgical  and  medical  cases. 
Of  this  number  26  had  distinct  granular  degeneration  of 
kidneys,  in  most  of  which  that  disease  had  led  to  the 
death  of  the  patient.  It  is  clear  that  the  action  of  the 
lead  is  the  cause,  direct  or  indirect,  of  this  astonishino- 
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proportion  of  renal  disease.     Whatever  be  the  occupation 
of  the  person  exposed  to  the  influence  of  lead,  whether  Painters, 
painter,  compositor,  'plumber,  or  tin-worker,  he  appears  ^aii/diT' 
to  have  the  same  tendency  to  granular  degeneration.    The  of  it. 
mischief  is  due  to  the  metallic  poison,  which  all  share. 
Granular  degeneration  is,  with  few  exceptions  which  take 
the  shape  of  tubal  nephritis,  the  only  form  of  renal  disease 
which  lead  appears  to  induce.     Among  the  number  stated 
there  was  but  one  instance  of  the  occurrence  of  any  other 
renal  affection,   and   that  was   clearly  due  to    cold   and 
exposure. 

Constantly  as  this  cause  operates,  the  number  of  the 
labouring  community  who  are  exposed  to  saturnine  in- 
fluence is  comparativel}^  small,  and  it  will  be  interesting 
to  inquire  what  proportion  lead-poisoning  bears  to  other 
morbid  influences  as  a  cause  of  the  disease.  I  have  notes 
of  45  men  who  died  of  granular  degeneration,  of  whom 
the  occupation  was  known.  Of  these  10  had  been  exposed 
to  this  influence,  9  were  painters ;  1  a  compositor,  with 
evidence  of  lead-poisoning. 

From  these  particulars  it  is  not  too  much  to  assert 
that  of  painters  at  least  one-half  eventually  die  of  granular 
degeneration  of  the  kidneys ;  while  as  compared  to  other 
external  circumstances  the  influence  of  lead  is  a  more 
fertile  source  of  this  disease  than  any  other  with  which 
we  are  acquainted. 

It  is  certain  that  many  cases  of  renal  disease  thus  Kidneys 
produced  are  associated  with  gout,  and  the  urate  of  soda  aifJcted 
often   exists  in  the  kidney.     At  the  same  time  granular  without 

T  .•  p  ji  J.1      •  Other  signs 

degeneration  frequently  occurs  apparently  m  consequence  of  gout. 
of  the  metallic  poison  in  cases  where  there  have  been  no 
external  gouty  symptoms.      The  gouty  affection  of  the 
joints  and  granular  degeneration  are  associated  as  spring- 
ing from  a  common  cause.     If  the  morbid  tendency  affect 
the  joints  we  have  the  ordinary  symptoms  of  gout;  if  the  Alcoliol 
kidney,  those  characteristic  of  granular  degeneration.     It  j^i^tg^ 
appears  that  where  the  gouty  condition  has  resulted  from  le/ni  the 
alcoholic  liquors  it  tends  chiefly  to  the  joints;  when  from 
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lead,  to  the  kidneys.  The  rich  man  enjoys  long  life  with 
gout  in  his  extremities,  the  artizan  perishes  perhaps 
before  his  limbs  are  touched,  from  change  of  the  same 
nature  in  the  kidneys. 

The  change  mast  be  regarded  as  gout  of  the  kidney. 

Gout  manifests  itself  not  only  by  a  deposition  of  urate 
of  soda  in  the  cavities  of  joints,  but  by  peculiar  changes 
in  certain  of  the  fibro-cartilaginous  and  fibrous  structures. 
Fibrous  tissue  is  a  chosen  seat  of  the  morbid  action. 
The  fibrous  structures  and  the  cellular  tissue  around 
joints  become  incrusted  and  infiltrated  with  urate  of  soda. 


Section  tlirougli  one  of  the  cones  of  an  advanced  granular  kidney  from  a 
gouty  subject,  showing  the  crystalline  masses  of  urate  of  soda  in  the  inter- 
tuliular  fibrous  tissue. 


and  are  at  the  same  time  thickened  and  indurated  as  by 
chronic  inflammation.  The  ligamentnm  patella3,  the 
tendo-achillis,  and  the  tendons  of  muscles,  have  been 
found  to  be  thus  altered,  and  sometimes  are  infiltrated 
with  the  crystalline  deposit,  or  contain  it  in  the  form  of 
small  white  specks  in  their  substance.  From  what  has 
been  said  heretofore  it  will  be  seen  that  the  affection  of 
the  kidney  in  these  cases  is  analogous  to  the  efffects  of 
gout  elsewhere.  We  find,  as  Dr.  Garrod  has  pointed  out, 
and  I  can  confirm,  that  there  occurs  a  deposition  of  urate 
of  soda  between  the  tubes,  connected,  that  is,  with  the 
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intertubular  fibrous  tissue  of  the  gland.  This  portion  of 
the  organ  becomes  thickened  by  a  sort  of  chronic  inflam- 
mation ;  it  contracts  and  compresses  the  tubes,  and  the 
granular  kidney  results.  This  description  holds  good 
whether  the  gouty  condition  has  resulted  from  intem- 
perance, from  the  absorption  of  lead,  or  from  any  other 
circumstance. 

Alcohol,  another  renal  irritant,  the  action  of  which 
upon  the  kidney  is  more  fully  considered  in  a  later  chapter, 
may  produce  a  result  of  the  same  sort.  There  is  a  large, 
smooth,  somewhat  congested  kidney,  partly  tubal  and 
parti}'  fibrotic,  which  is  begotten  of  beer  upon  the  persons 
of  draymen.  And  alcohol  in  ether  shapes  has  an  influence 
in  causing  granular  contraction  of  this  organ  by  a  pro- 
cess of  chronic  irritation  such  as  makes  the  liver  cirr- 
hotic, although  other  organs  are  more  amenable  than  is 
the  kidney  to  this  influence,  and  other  causes  touch  the 
kidney  more  nearly  than  does  this. 


Valvular  Disease  of  the  Heart  as  a  Cause  of 
Granular  Degeneration. 

Continued  venous  congestion  of  any  organ  produces  as  Effects  of 
a  necessary  consequence  certain  changes  in  its  intimate  ^estTor*^"' 
structure.  Sir  W.  Jenner,  in  a  x)aper  ^  upon  '  Congestion 
of  the  Heart,'  lays  it  down  as  a  pathological  law  that 
mechanically-induced  congestion  of  any  organ  produces 
induration  of  its  substance  ;  and  assigns  as  the  immediate 
cause  of  the  induration  the  interstitial  exudation  of  lymph, 
which  may  be  converted  into  fibrous  tissue.  In  several 
cases  Sir  W.  Jenner  traces  the  process  from  a  mechanical 
obstruction  in  the  heart  or  lungs  to  continued  venous 
congestion  of  several  organs,  and  finally  to  changes  in 
their  nutrition,  from  which  they  become  hard  and  tough 
in  texture,  and  increased  in  bulk.     As  to  the  kidneys  they 

'  Med.-Chir.  Trans.,  vol.  Ixiii. 
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are  described  in  the  cases  whicli  are  adduced  as  cono-ested, 
hard,  and  often  granular. 

The  truth  of  these  observations  cannot  be  doubted 
by  anyone  who  has  had  pathological  experience.  In  the 
dead-house  no  sequence  is  of  more  constant  occurrence. 
In  a  case  of  chronic  disease  of  the  heart,  particularly  of 
the  mitral  valve,  the  state  of  the  kidneys  may  generally 
be  predicted  as  in  one  or  another  stage  of  the  same  pro- 
cess. They  will  at  any  rate  be  hard,  red,  and  full  of 
blood,  and  the  capsules  will  adhere  more  firmly  than  natu- 
ral. Their  bulk  may  be  increased,  the  surface  remaining 
smooth.  In  this  case  the  congestion  has  lasted  long 
nduration  enough  to  produce  general  increase  in  the  fibrous  tissue  of 
the  organ,  but  not  long  enough  to  allow  of  subsequent 
contraction.  The  same  process  continuing,  the  new  ma- 
terial contracts,  the  surface  becomes  uneven  and  granular, 
and  cysts  are  developed. 

Kidneys  thus  affected  have  a  general  red  colour,  by 
which,  as  well  as  by  the  smallness  of  the  granulations, 
they  may  be  distinguished  from  those  which  have  become 
granular  independently  of  a  congestive  origin.  In  their 
minute  anatomy,  also,  there  are  some  differences  between 
the  two  sorts.  The  cardiac  variety  is  early  characterized 
by  an  irregular  accumulation  of  epithelium  in  the  tubes, 
which  helps  to  give  the  gland  its  peculiar  hardness.  This 
epithelial  luxuriance  is  to  be  observed  before  superficial 
granulation  or  any  sign  of  fibrosis  ;  and  together  with 
vascular  injection  may  long  constitute  the  only  recogni- 
zable alteration,  and  the  sole  cause  of  the  characteristic 
hardness  of  the  organ.  Chronic  fibroid  thickening,  how- 
ever, will  become  superadded  in  a  considerable  proportion 
of  cases  should  the  embarrassment  of  circulation  last,  and 
may  proceed  to  marked  granulation  ;  though  I  must  saj- 
that  it  has  often  happened  to  me  in  instances  where  the 
peculiar  hardness  of  the  tissue  has  led  me  to  expect  some 
fibrotic  change  to  fail  in  discovering  any  trace  of  intersti- 
tial nucleation  or  other  evidence  of  fibrosis. 

But  that  granulation  ensues  so  frequently  that  cardiac 
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disorder  is  to  be  classed  among-  the  causes  of  this  affection 
is  certain.  When  it  has  become  established  the  symptoms 
are  often  characteristic;  but  for  long- the  renal  disturbance 
may  only  be  declared  by  intermittent  albuminuria,  possibly 
with  haemorrhage,  the  constitutional  disturbance  being- 
chiefly  that  which  is  directly  due  to  the  state  of  the  heart. 
The  heart  has  the  lead,  and  usually  keeps  it :  progressive 
and  fatal  as  it  is,  it  is  apt  to  terminate  while  yet  the  renal 
disorder  is  in  a  comparatively  early  stage. 

The  followinof  facts  will  show  how  often  valvular  disease 
of  the  heart  is  accompanied  by  this  change  in  the  kidneys. 
In  the  course  of  five  years,  as  Curator  of  the  Museum,  I 
made  post-mortem  examination  of  153  persons  with  val-  Frequency 
vular   disease — 29  of   these  had  the  kidneys  hard,  con-  ofgmmiiar 

•^  ^  clegenera- 

gested,    and   increased   in   bulk,  but   still   smooth.     The  tion  with 
kidneys  in  67    had    granular  surfaces  and    more  or  less  ^^^ 
contracted  cortices. 

These  facts  will  be  seen  to  correspond  pretty  nearly 
with  some  results  arrived  at  by  Dr.  Barcla}^,  in  a  paper 
upon  'Valvular  Diseases  of  the  Heart.'  '  In  an  analysis 
of  79  cases  of  valvular  disease  he  gives  28  as  having- 
granular  kidneys. 

The  proportion  is  nearly  the  same  in  both  series  of 
observations.  The  kidneys  are  granular  in  more  than  a 
third  of  the  cases  of  valvular  disease. 

In  the  analysis  of  cases  of  granular  degeneration,  at 
page  187,  it  is  seen,  looking-  at  the  concurrence  of  the  two 
affections  in  another  light,  that  the  valves  are  diseased  in 
43  per  cent,  of  the  cases  of  granular  degeneration.  This 
depends  upon  a  double  relationship.  Valvular  obstruc-  Double 
tion  produces  alterations  in  the  kidney,  as  has  been  shown,  ^ektion- 
Granular  degeneration,  as  will  presently  appear,  often  gives 
rise  to  atheroma,  and  sometimes  to  endocarditis,  both  of 
which  tend  to  produce  valvular  disease.  But  while  acknow- 
ledging that  in  some  cases  the  valvular  disease  is  the 
secondary  affection,  it  is  clear  that  more  frequently  it  is 
the  first  departure  from  health.     It  is  common  to  find  the 

'  Mea.-Chir.  Trans.,  vol.  xxxi.  p.  196. 
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interior  of  the  heart  healthy  in  cases  of  granular  dege- 
neration, comparatively  rare  to  find  the  kidneys  healthy 
where  death  has  resulted  from  disease  of  the  heart. 

The  following  case,  one  among  many,  is  an  instance 
of  the  development  of  renal  disease  in  consequence  of  val- 
vular obstruction  : — 


Valvular  disease  of  the  heart,  with  consequent  disease  of 
kidneys.  Dro])sy.  Albuminuria.  Pericarditis.  Death. 
Post-mortem  examination. 

Sarah  Uridge,  forty  years  of  age,  died  in  St.  George's  Hos- 
pital, where  she  bad  frequently  been  a  patient.  For  the  last  four 
years  of  lier  life  she  had  symptoms  of  heart  disease,  palpitation, 
dropsy,  cough,  often  with  blood- streaked  expectoration,  orthopnoea, 
blueness  and  turgidity  of  face.  The  physical  signs  were  such  as 
led  to  the  inference  that  she  had  mitral  disease,  with  mnch  dilata- 
tion. There  was  a  faint  systolic  murmur  at  the  apex ;  there  was 
increased  praecordial  dullness,  and  the  sounds  were  loud.  The 
urine  was  generally  scanty,  lithatic,  and  albuminous.  A  fortnight 
before  her  death  an  intense  friction  sound  was  heard  all  over  the 
prEecordium.  With  this  she  had  much  tumultuous  action  of  the 
heart,  dyspnoea,  and  rapidly  increasing  dropsy.  The  friction 
nearly  ceased  after  four  days,  and  blueness  of  the  face  increased, 
delirium  came  on  at  night,  and  the  patient  sank. 

Post-mortem  JExaminatiou. — It  is  not  necessary  to  describe 
the  organs  in  detail.  The  body  was  oedematous,  and  the  peri- 
toneal and  pleural  cavities  contained  much  fluid.  The  pericar- 
dium was  adherent,  the  cavity  being  occupied  by  a  layer  of 
recent  lymph,  a  quarter  of  an  inch  in  thickness.  The  heai-t  was 
of  large  size.  The  auricles,  particularly  the  right,  were  much 
dilated.  All  the  valves  were  diseased.  The  aortic  and  pulmonary 
valves  were  fringed  with  minute  beady  granulations.  The  tri- 
cuspid valve-flaps  were  thickened  and  rigid,  and  the  orifice  was 
narrowed  so  as  only  to  admit  two  fingers.  The  mitral  orifice 
was  nan'owed  so  that  only  the  point  of  a  finger  could  be  passed 
into  it.  The  aiiterior  flap  was  occupied  by  a  dense  mass  of 
calcareous  matter. 

The  peritoneum  contained  a  large  quantity  of  purulent  serum, 
but  the  membrane  itself  was  not  over-vascixlar.  The  liver  and 
spleen  were  surrounded  by  old  adhesions.  The  liver  was  some- 
what   hobnailed   on  the   surface,   and  its   section  showed  much 
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nutmeggy  congestion.  The  kidneys  weighed  together  12^  oz. 
The  surface  of  the  left  kidney  was  grannlar,  and  it  contained  a 
nnmber  of  large  cysts.'  One  part  of  the  surface  of  the  right 
kidney  was  granular,  and  it  contained  a  number  of  cysts.  A 
part  of  the  surface  of  the  right  kidney  was  marked  by  deep 
cicatrices — the  rest  was  smooth.  The  cortical  tissue  seemed  to 
retain  its  natural  proportion. 

The  sequence  of  the  several  organic  alterations  is  here  toler- 
ably clear.     The  heart  affection  was  of  very  old  date  and  preceded 
all  the  other  disturbances.     The  gi-anular  degeneration  of  the 
kidney    arose   gradually,    in   consequence   of  the  congestion  to 
which  it  was  subjected.     A  similar  change  took  place  in  the  liver 
from  the  same  cause,  but  to  a  smaller  extent.     The  symptoms  of 
the  renal  disease  wei'e  much  masked  by  the  state  of  the  heart,  to 
which,  as  it  appeared,  the  dropsy  was  chiefly  due.     The  urine, 
however,  was  persistently  albuminous,  while  the  albuminuria  of 
mere  congestion  is  transitory.     Generally  where  the  renal  mis- 
chief is  of  cardiac  origin  the  urine  is,  as  in  this  instance,  scanty 
and  lithatic.     The  lithatic  condition  may  be  roughly  taken  as  a 
warrant  that  the  kidneys  however  congested  have  not  reached 
the   extreme  of  degeneration.       Pale  urine,  with  cardiac-renal 
disease,  is  of  worse  omen  as  far  as  the  kidneys  are  concerned. 
The  pericarditis,  to  which  the  death  of  the  patient  was  chiefly 
to  be  attributed,  was  probably  connected  with  the  state  of  the 
kidneys  rather  than  with  the  primary  valvular  lesion.     This  case 
is  one  of  a  sort  which  has  importance  from  the  frequency  of  the 
series  of  changes  of  which  it  is  an  example.     As  in  this  instance, 
it  is  usual  for  the  symptoms  during  life  to  be  conspicuously  of 
cardiac  origin.     When  granular  degeneration  occurs  as  a  conse- 
quence of  gout,  a  disease  in  itself  nearly  free  from  danger,  it  has 
time  to  progress  and  develop  to  the  utmost  extent  consistent 
with  life.     But  when  it  has  sprang  from  cardiac  obstruction  the 
heart  is  the  seat  of  mischief,  which  progresses  at  no   slow  rate, 
and  which  has   necessarily   attained   a   considerable   power  for 
evil  before  it  can  initiate  the  renal  disease.     The  heart,  therefore, 
usually  directs  the  symptoms.     But  it  is  probable  that  the  renal 
disease    modifies    their   course,    and   is   the   chief  cause  of   the 
tendency  to  pericarditis  which  is  so  fatal  in  the  circumstances. 


390  ALBUMINUEIA.  Chap.  VIII. 


Pkegnancy  as  a  Cause  of  Renal  Disease. 

Another  condition — acting  probably  mecbanically,  and 
producing,  as  does  heart  disease,  venous  congestion  of  the 
kidney  and  the  train  of  organic  changes  and  constitutional 
results  which  spring  therefrom — is  pregnancy. 

It  has  long  been  known  that  in  a  recognizable  mino- 
rity of  cases  the  urine  in  the  later  months  of  pregnancy 
is  albuminous,  and  that  this  condition  entails  a  liability 
to  convulsions  resembling  those  of  uroemia  which  are  apt 
to  come  on  during  labour  or  before.  It  was  long  ago 
asserted  by  the  late  Dr.  Lever  that  puerperal  convulsions 
are  always  preceded  by  albuminuria,  and  that  they  are 
essentially  urscmic  in  their  nature  was  afterwards  insisted 
on  by  Sir  James  Y.  Simpson,*  and  is  now,  I  believe,  almost 
universally  admitted,  at  least  as  a  general  truth  if  not  as 
one  without  exception.  That  during  pregnancy  the  urine 
may  be  albuminous  and  yet  no  convulsion  follow  is  of 
common  experience.  But  puerperal  convulsions  without 
renal  disturbance  appear  to  be,  to  say  the  least,  of  extreme 
infrequency.  Blood  drawn  under  attacks  of  this  nature 
has  been  ascertained  to  contain  a  great  excess  of  urea — 
1  in  960,  or  six  times  the  normal  amount,  was  found  in 
one  instance.^  And  the  uremic  origin  is  further  borne  out 
by  the  symptoms  of  the  seizure,  the  increased  vascular 
tension  with  which  it  is  accompanied,  and  its  suscepti- 
bility of  relief  from  blood-letting  and  depletion. 

Such  attacks,  however,  are  only  some  of  the  symptoms 
which  accompany  the  albuminuria  of  pregnancy.  The 
legs  are  generally  oedematous — a  symptom,  which  is  not 
always  renal,  since  it  is  sometimes  produced  apparently 
by  pressure  on  the  ascending  cava,  while  the  urine 
remains  free  from  albumen.     The  face  is  sometimes  cede- 

•  Edin.  Med.  Journal,  Oct.  1852. 

'^  Puerperal  Diseases,  by  Dr.  Fordjce  Barker,  p.  1(>0.     London,  1874. 
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matons,  and  disturbances  of  vision    occur   connected,  as 
it  appears,  with  more  or  less  albuminuric  retinitis. 

Dr.  Lever  believe'd  that  the  albuminuria  of  pregnancy 
vv^as  due  to  the  pressure  exerted  by  the  gravid  uterus  upon 
the  kidneys  and  their  bloodvessels  and  their  consequent 
conofestion  and  embarrassment.  And  all  the  circumstances 
of  the  affection  ajjpear  to  corroborate  this  view.  Both 
convulsions  and  albuminuria  are  most  frequent  in  first 
pregnancies,  where  the  structures  are  less  yielding  and  the 
pressure  greater  than  afterwards.  Dr.  Litzman  found  the 
urine  to  be  albuminous  in  37  of  181  pregnant  or  lately 
delivered  females;  of  the  37,  26  were  primiparce.  Dr. 
Blot  detected  the  same  state  in  41  pregnant  women  out  of 
205,  most  of  those  in  whom  it  was  found  being  in  their 
first  pregnancy.  And  passing  to  the  revelations  of  morbid 
anatomy,  the  condition  of  kidney,  whether  temporarily 
embarrassed  or  as  the  result  of  frequent  repetition  of  the 
process,  permanently  diseased,  is  one  which  obstructive  or 
venous  congestion  would  be  apt  to  produce.  The  changes 
in  this  organ  are  nearly  allied  to  those  which  occur  as  the 
result  of  heart  disease  with  attendant  venous  repletion. 
They  may  be  epitomized  as  congestion  succeeded  by 
excessive  growth  of  epithelium,  interstitial  nucleation, 
fibrosis,  and  granulation.  But  Avhen  of  uterine  origin  it 
is  to  be  observed  that,  partly  perhaps  by  reason  of  the 
susceptibility  of  the  subjects,  it  is  more  mischievous  than 
when  its  source  is  cardiac.  And  other  differences  can  be 
pointed  out,  notwithstanding  the  essential  similarity  be- 
tween the  uterine  and  the  cardiac  kidney.  Both  undergo 
increase,  at  first  of  epithelium  and  ultimately  of  fibrous 
tissue ;  both  become  at  last  granular ;  but  the  cardiac 
kidney  is  usually  to  the  last  red,  hard,  and  free  from  oil, 
while  that  of  uterine  origin  often  becomes  fawn-coloured 
and  fatty. 

It  has  been  supposed  by  some  writers  that  tlie  necessity 
of  getting  rid  of  some  excrementitious  product  of  gesta- 
tion is  the  chief  cause  of  the  renal  embarrassment;  but 
such  a  surmise  would  seem  somewhat  gratuitous  in  view 
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of  the  congestive  nature  of  the  renal  lesion  and  the  pos- 
sible cause  for  venous  obstruction  as  regards  this  organ  in 
compression  by  the  gravid  uterus  of  the  emulgent  veins. 
The  date  at  which  the  symptoms  usually  begin — after  the 
uterus  has  left  the  pelvic  and  entered  the  abdominal 
cavity — and  their  increase  with  its  increasing  bulk ;  the 
greater  frequency  of  the  affection  when  the  structures 
have  not  been  made  distensible  by  antecedent  pregnancies ; 
and  these,  together  Avith  the  evidence  of  venous  obstruc- 
tion which  often  accompanies  pregnancy,  in  swelling  of 
the  lower  limbs,  independently  of  albuminuria,  concur  to 
assign  the  result  mainly  at  least  to  mechanical  causes. 

The  disproportionate  results,  as  compared  with  other 
forms  of  renal  disease,  particularly  in  respect  of  convul- 
sions, which  have  been  stated  to  occur  in  one-fourth  of  the 
cases  of  the  albuminuria  of  pregnancy,  may  be  perhaj^s 
due  to  the  disturbing  influence  of  labour,  the  exaltation 
of  nervous  susceptibility  which  would  seem  to  accom- 
pany the  act,  or  the  effect  which  it  has,  whether  by  ex- 
haustion or  febrile  action,  of  destroying  the  equilibrium 
of  the  nervous  system.  Thus,  under  the  sudden  influence 
of  parturition,  urajmic  convulsions  may  result  from  an 
amount  of  uraemia  which  might  otherwise  be  inadequate 
to  produce  them. 

Usually  with  the  emptying  of  the  uterus  the  kidney 
will  right  itself  and  resume  its  former  condition,  but  now 
and  then,  especially  if  pregnancy  be  often  and  quickly 
repeated,  the  state  will  recur  with  each,  until  finally  the 
albuminuria  becomes  permanent  and  the  granular  kidney 
is  irretrievably  produced. 

I  will  relate  some  instances  of  the  disease  which  will 
help  to  supply  some  necessary  details. 

In  the  following  case,  the  condition  of  kidney  attained 
in  a  first  pregnancy,  the  first  stage  of  the  disease,  is 
shown. 


Plate  6 
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PLATE  VI.,  to  face  page  393. 

Section  of  the  Kidney  of  a  woman  who  died  of  Puerperal  Convul- 
sions, having  had  Albuminuria  and  (Edema  during  her  pregnancy. 
The  case  is  given  at  length,  page  393.     (S.  Van  G.) 

The  section  shows  a  state  of  extreme  congestion  without  any  of 
that  white  opacity  which  is  evidence  of  a  deposit  in  the  tubes.  The 
cones  are  of  a  deep  purple  colour,  the  cortex  rather  more  florid.  The 
gland  is  considerably  increased  in  bulk,  chiefly  in  consequence  of  the 
injection  of  the  vessels.  The  surface  is  not  shown,  but  was  perfectly 
smooth  and  of  a  similar  colour  to  the  section. 
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Puerperal  convulsions  after   a  first  labour.      Urine  albumi- 
nous.    Death.     Fost-mortem  examination. 

Sarali  Van  G.,  twenty-one  years  old,  unmarried,  died  at 
Queen  Charlotte's  Hospital,  under  tlie  care  of  Dr.  Brodie,  wlio 
kindly  furnished  the  foUoAving  particulars,  and  gave  me  an  op- 
portunity of  examining  the  body. 

She  hecame  pregnant,  and  was  delivered  in  the  hospital  of  a 
first  child,  after  a  perfectly  natural  labour.  She  had  always  had 
good  health  previously,  excepting  that  the  legs  and  feet  had  been 
cedematous  during  the  later  months  of  her  pregnancy.  After 
the  child  was  bom  she  passed  a  comfortable  night,  and  seemed  to 
be  going  on  well  for  sixteen  hours,  when  she  had  a  convulsive  fit 
Avhich  lasted  ten  minutes.  In  about  an  hour  she  had  another, 
which  was  of  longer  duration  and  more  severe ;  the  face  became 
more  congested,  and  it  was  longer  before  consciousness  returned. 
In  a  third  fit,  which  occurred  after  an  interval  of  two  hours, 
she  died. 

Some  urine  which  had  been  obtained  was  amber-coloured, 
acid,  clear  and  albuminous  (albumen  —  ^). 

There  was  a  little  oedema  about  the  lower  extremities.     The  Post- 

brain  was  natural  in  all  respects,  the  ventricles  empty.     The  lungs  '^*<'^""' <^^- 

^  '  .  .  amiuation. 

wore  slightly  congested.     There  were  old  adhesions  in  the  pleura3 

and  pericardium.  The  aortic  and  mitral  valves  were  thickened 
to  a  trifling  degree  by  old  deposit.  The  liver  was  large  and 
slightly  fatty ;  there  were  adhesions  connecting  it  with  the 
diaphragm.  The  uterus  was  firmly  contracted,  about  the  size 
of  a  cocoanut,  and  natural  in  all  respects. 

The  kidneys  are  accurately  represented  in  the  accompanying 
drawing.  They  were  of  about  the  natural  size,  but  had  the 
appearance  of  being  swollen,  looking  round  and  full,  one  weigh- 
ing 4|  oz.  The  capsules  were  adherent  and  slightly  thickened. 
The  surfaces  were  smooth,  and  intensely  injected ;  no  stellate 
vessels  were  visible,  but  the  injection  was  minute  and  uniform. 
On  section  the  pelves  were  seen  to  contain  a  little  turbid  urine, 
but  were  not  dilated.  The  mucous  membrane  was  somewhat 
injected.  The  renal  substance  was  intensely  injected  through- 
out ;  the  cones  a  deep  purple  colour ;  the  cortex  of  a  lighter  tint.  - 
The  latter  had  nearly  lost  the  faintly  linear  arrangement  proper 
to  it,  and  had  an  uniform  structure  like  that  of  close  red  sand- 
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stone,  but  of  a  brighter  red  colour.  It  was  harder  and  denser 
than  natural,  and  was  relatively  increased  in  bulk. 

A  careful  microscopic  examination  was  made  both  of  the 
fresh  tissue  and  after  various  methods  of  hardening.  The 
epithelium  was  natural,  but  was  accumulated  in  the  cortical 
tubes  to  the  general  opacity  of  the  section,  but  not  so  as  to 
cause  decided  distention.  The  malpighian  bodies  were  fully 
injected,  the  fibrous  matrix  conspicuous,  and  the  nuclei  per- 
vading it  abnormally  multiplied. 
Comments.  This  case  is  brought  forward  for  the  sake  of  the  morbid 

anatomy  ;  the  clinical  facts  are,  unfortunately,  sufficiently 
familiar.  The  condition  of  the  kidney  is  undoubtedly  one 
which  often  leads  to  granular  contraction,  and  the  interstitial 
hypernucleation  shows  the  beginning  of  the  fibrotic  process. 
The  state,  both  in  the  epithelial  excess  and  in  the  interstitial 
change,  is  closely  analogous  to  that  which  results  from  passive 
congestion  from  other  causes. 

The  change  in  the  kidneys,  as  found  after  death  from 
puer|3eral  convulsions,  seems  too  small  to  account  for  the  fatal 
result.  But  it  is  to  be  considered  that  it  is  not  the  kidney  alone 
which  occasions  the  mischief.  The  patient  may  be  regarded  as 
one  suffering  from  a  certain  amount  of  ursemia — an  amount  of 
uraemia  probably  harmless  so  long  as  surrounding  circumstances 
go  smoothly — who  is  suddenly  made  preternaturally  impressible 
by  loss  of  blood  and  nervous  exhaustion.  The  susceptibility  of 
the  nervous  centres  thus  suddenly  increased,  ursemic  convulsions 
result  from  an  apparently  inadequate  amount  of  renal  disease. 

In  two  other  instances  in  vvliicli  I  was  able  to  examine 
the  kidneys  in  a  like  early  stage  of  the  disease  after  death 
by  puerperal  convulsions  I  could  find  no  other  alteration 
save  congestion  and  universal  and  uniform  epithelial  ac- 
cumulation. In  one  of  them  a  general  yellowish  tint  of 
cortex  showed  through  the  prevailing  hyperscmia,  and  a 
small  proportion  of  the  epithelial  cells  were  fatty,  the  rest 
being  absolutely  natural.  In  these  it  is  possible  that  had 
the  patients  survived  the  immediate  results  of  the  con- 
junction of  labour  with  albuminuria,  the  kidneys  might 
have  recovered  without  any  tendency  to  granulate. 

A  case  formerly  under  my  care^  which  has  recently 
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terminated  under  that  of  a  colleague,  exemplifies  a  later 
phase  of  the  disorder. 

A  young  woman  who  had  been  once  released  from 
the  dangers  of  matrimony  by  the  death  of  her  husband,  but 
unfortunately  exposed  herself  to  them  a  second  time,  had  con- 
vulsions after  her  third  labour,  and  was  brought  to  the  hospital 
with  severe  general  dropsy,  attended  with  albuminous  urine, 
dimness  of  sight,  and  the  retinal  changes  characteristic  of  renal 
disease.  She  was  dismissed  in  apparent  health,  but  still  with 
albuminous  urine,  and  a  hint  that  another  pregnancy  would 
bring  further  peril.  A  year  later  she  was  brought  back  in  the 
course  of  a  series  of  convulsions  of  uraemic  type,  nearly  sup- 
pressed albuminous  urine,  and  the  tumour  of  early  pregnancy  in 
the  abdomen.  She  aborted  and  died.  The  kidneys  were  gi'anular 
externally.  They  were  of  pale  colour  and  fatty  textur-e,  and  in- 
creased in  size  to  the  conjoint  weight  of  15  ounces.  The  liver 
was  fatty  and  weighed  69  ounces.  The  heart  was  somewhat 
hypcrtrophicd ;  it  weighed  12  ounces;  the  mitral  valve  was 
slightly  thickened. 

The  chance  of  progressive  disease  resulting  is  of  course 
increased  by  frequent  recurrence  of  pregnancy.  The  fol- 
lowing case  appears  to  he  an  example  of  granular  degene- 
ration gaining  ground  with  successive  repetitions  of  the 
cause : — 

Amelia  Teal,  thirty  years  of  age,  a  native  of  Gennany,  came 
under  notice  while  pregnant  for  the  sixth  time.  Every  preg- 
nancy had  been  attended  with  swelling  of  the  legs.  She  was 
admitted  into  St.  George's  Hospital  under  the  care  of  Dr.  Bence 
Jones,  in  November  1856,  with  general  oedema  and  albuminous 
urine.  She  was  at  that  time  in  the  second  month.  As  the 
pregnancy  advanced  the  urine  became  more  albuminous.  It  was 
at  first  clear,  but  afterwards  became  smoky  from  the  admixture 
of  blood.  Casts  were  found,  at  first  transparent,  latterly  con- 
taining cells  of  renal  epithelium  or  granular  matter.  They  were 
always  of  medium  diameter.  By  April,  being  then  in  the  seventh 
month,  the  albumen  had  increased  so  that  the  coagulum  occupied 
three-fourths  of  the  tube.  The  urine  was  diminished  in  quantity; 
sp.  gr.  1015.  It  was  faintly  acid.  The  oedema  had  now  become 
considerable  in  the  lower  extremities,  and  the  face  was  pufiy  and 
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pale.  There  was  constant  pain  in  the  loins  and  frequent  vomit- 
ing. There  was  much  dyspnoea,  so  that  the  patient  was  obliged 
to  sit  upi-ight.  Towards  the  end  of  the  month  labour  came  on, 
and  she  sank,  apparently  from  exhaustion,  two  days  afterwards. 
Post-  At  the  post-mortem  examination  there  was  considerable  ana- 

mortc?ii.  sarca.  The  state  of  the  uterine  organs  was  such  as  is  generally 
found  in  such  circumstances.  The  heart  and  lungs  were  natural, 
but  there  was  a  good  deal  of  serous  fluid  in  the  pleurae  and  peri- 
cardium. The  liver  was  rather  fatty.  The  other  organs,  except- 
ing the  kidneys,  were  natural. 

The  kidneys  were  considerably  increased  in  size.  The  cap- 
sules were  slightly  adherent  in  one  or  t^vo  spots,  but  generally 
came  off  easily,  leaving  a  surface  nearly  smooth  to  the  touch, 
but  having  an  appearance  of  incomplete  large  granulation.  The 
general  colour  was  a  sort  of  whitey -brown,  something  like  that 
of  oatmeal  porridge.  The  lobular  markings  on  the  surface  had 
disappeared.  On  section  the  cones  and  cortex  maintained  about 
their  natural  proportion  to  each  other,  and  both  had  much  the 
same  colour  as  was  presented  by  the  outside.  Around  the  outer 
edge  of  each  cone  was  a  halo  of  fine  radiating  lines  of  a  yellow 
colour.     There  were  no  cysts. 

When  a  hardened  section  was  examined  with  a  microscope 
there  was  found  to  be  a  considerable  formation  of  new  fibroid 
tissue  as  a  layer  spread  beneath  the  capsule.  In  this  could  be 
seen  the  remains  of  tubes  in  a  contracted  or  compressed  state, 
separated  from  each  other  by  the  new  growth.  The  new  tissue 
was  spread  moi"e  evenly  than  usual,  not  being  divided  into  pro- 
cesses. The  capsules  of  the  malpighian  bodies  were  generally 
thickened.  The  tubes  near  the  central  parts  of  the  gland  were 
variously  dilated. 

By  examining  in  the  fresh  state  it  was  found  that  the  convo- 
luted tubes  were  more  or  less  choked  up  with  finely-divided  oil, 
particularly  where  the  yellow  radiating  lines  were  observed. 
The  tubes  so  aSected  were  generally  about  ^Jq  of  an  inch  in 
diameter. 

Globules  of  oil  were  seen  upon  the  malpighian  bodies.  The 
straight  tubes  were  variously  packed  with  epithelial  cells,  or 
with  amorphous  granular  matter.  Their  contents  were  such  as 
had  formed  the  casts. 

The  epithelium  was  for  the  most  part  natural,  but  a  certain 
proportion  of  it  was  fatty. 
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In  tliis   case  the  constant  recurrence  of  oedema  witli  eacli   Comments; 
successive  pregnancy,  and  tlie  final  appearance  of  decided  renal 
disease  with  the  last,  is  s'trong  evidence  that  the  disease  was  set 
up  by  the  state  of  the  uterus. 

The  condition  of  the  kidneys  was  that  of  an  early  stage  of 
granular  degeneration.  There  was  abundant  evidence  of  an 
intertubular  formation,  though  as  yet  contraction  had  not  pro- 
ceeded to  the  extent  of  distinct  unevenness  of  surface.  As 
appears  to  be  often  the  case  when  this  disease  results  fi-om 
pregnancy,  it  was  accompanied  with  fatty  degeneration. 

Dr.  Braun  describes  with  minuteness  tlie  state  of  the  Kidneys 
kidneys  in  women  who  have  died  of  puerperal  convulsions.  fTOmpuer-^ 
His   experience  is  based  on  the  results  of  twelve  post-  perai  con- 
mortem  examinations.     He  describes  the  organs  as  being 
in  one  of  three  conditions. 

The  first  condition  is  that  of  extreme  congestion.    The  Renal  con- 
superficial  vessels  are  dilated  and  full  of  dark  blood,  the  followed 

cortical  substance  is  brownish-red,  soft  and  friable ;  from  I^y  granu- 
lar dege- 

the  surface  of  a  section  there  flows  sticky  bloody  fluid.  Deration. 
with  wdiicli  the  parenchyma  is  infiltrated.     The  cones  are 
hypersemic,  and  also  the  mucous  membrane  of  the  pelves. 
Hemorrhagic  effusions  are  sometimes  seen. 

In  the  second  stage  the  congestion  has  given  place  to 
a  general  dull  yellow  colour.  The  kidneys  are  larger  than 
natural.  'The  surface  is  sometimes  smooth,  sometimes 
granulated,  covered  with  elevations  of  the  size  of  a  poppy- 
seed.'  There  is  more  or  less  fatty  degeneration  of  the 
epithelium  on  the  malpighian  bodies. 

In  the  third  stage  the  kidneys  are  reduced  to  their 
normal  dimensions,  or  even  sink  below  them.  The  capsule 
is  thickened  and  adherent,  the  surface  of  the  kidney  is 
uneven,  tuberculated,  and  often  shows  deep  furrow-like 
indentations  dividing  it  into  lobes.  The  cortical  sub- 
stance has  wasted,  and  the  organ  is  generally  tough  in 
texture.^ 

Such,  according  to  Dr.  Braun,  are  the  conditions  of 

'  Dr.  Braun,  on  the  Ansemic  Convulsions  of  Pregnancy,  Parturition,  and 
Childbed.     Translated  by  Dr.  Duncan,  1857. 
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the  kidneys  after  death  by  puerperal  convulsions ;  the 
last,  more  advanced,  stage  being  less  frequent  than  the 
other  two. 

Thus,  the  results  of  his  large  experience  accord  with 
the  testimony  which  has  been  already  adduced  in  regard- 
ing the  'puerperal  kidney'  as  one  of  intense  venous 
congestion,  such  as  mechanical  causes  would  produce, 
succeeded  by  incomplete  or  well-marked  granular  degene- 
ration. It  would  be  easy,  if  it  were  necessary,  to  collect 
from  clinical  records  numerous  instances  in  which  gran- 
ular degeneration  of  the  kidneys  has  succeeded  upon  the 
changes  induced  by  pregnancy.  The  following  may  be 
adduced  as  examples,  though  the  sequence  will  probably 
be  regarded  as  placed  beyond  doubt  by  the  evidence  which 
has  been  already  brought  forward. 
Cases.  Professor  Simpson  relates  a  fatal    case    of   puerperal 

convulsions  during  a  third  pregnancy ;  the  attacks  had 
come  on,  as  was  supposed,  in  consequence  of  mental  excite- 
ment. '  The  kidneys  presented  a  well-marked  specimen 
of  granular  degeneration,  probably  of  some  standing.' ' 

Dr.  Eoberts,  in  his  valuable  work  on  Eenal  Diseases, 
gives  two  cases  in  which  the  kidneys  have  become  diseased 
in  consequence  of  pregnancy.  They  are  shortly  as  fol- 
lows : — 

A  married  woman,  thirty-nine  years  of  age,  while  in  the 
tliird  month  of  her  sixth  pregnancy,  had  frequency  of  micturi- 
tion, oedema  of  the  face  and  legs,  and  albuminous  urine.  She 
miscarried  at  the  fifth  month,  but  the  ui'ine  continued  albumi- 
nous. Transparent  casts,  and  others  containing  epithelium,  were 
found.  The  dropsy  disappeared,  hut  the  patient  had  repeated 
attacks  of  convulsion,  and  more  than  a  year  after  the  symptoms 
had  commenced  died  in  a  state  of  coma.  After  death  the  kidneys 
were  found  to  be  granular  and  atrophied. 

In  this  case  it  may  be  presumed  that  the  renal  mis- 
chief had  begun  in  some  of  the  preceding  pregnancies. 

Another  case,  quoted  by  the  same  author,  is  that  of  a  servant- 
'  Edinburgh  Monthly  Journal,  Oct.  1852.     (Case  1.) 
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girl  who  became  pregnant  at  tlie  age  of  2G.  Towards  the  end  of 
her  time  the  legs  became  oedematous.  The  dropsy  disappeared 
after  the  birth  of  the  child,  and  for  two  years  she  remained  in 
apparent  health.  General,  but  not  excessive,  oedema  then  came 
on,  conjoined  with  fugitive  disorder  of  vision,  occasional  attacks 
of  diarrhoea,  and  general  failure  of  health.  When  seen  medically 
the  urine  was  found  to  be  pale  and  albuminous,  and  the  dropsy 
had  extended  to  one  pleural  cavity.  The  sight  afterwards  be- 
came more  impaired,  and  the  patient  died  comatose  after  a  series 
of  convulsive  attacks.  Death  took  place  about  three  years  after 
the  first  appearance  of  dropsy.  'The  kidneys  were  in  a  state  of 
fatty  degeneration,  with  beginning  granular  atrophy.' 

This  case  is  valuable  as  taken  in  conjunction  with  the 
others.  It  is  probable  that  the  renal  mischief  was  started 
by  the  pregnancy,  and  gave  rise  to  the  oedema  which  was 
then  observed  ;  the  cha,nges  progressed  afterwards  in  the 
latent  manner  in  which  graniilar  degeneration  proceeds, 
and  terminated  in  the  well-marked  disease  which  caused 
the  death  of  the  patient. 

To  touch  upon  clinical  apart  from  pathological  expe- 
rience I  have  seen  a  considerable  number  of  instances  of 
persistent  albuminuria  with  characteristic  symptoms,  gene- 
ral, and  in  one  case  laryngeal,  oedema,  which  had  begun  in 
a  first  and  become  exasperated  by  subsequent  pregnancies. 
Noteworthy  points  about  them  are,  first  the  marked  in- 
crease of  the  disorder,  a,nd  the  increasing  risk  of  con- 
vulsion, which  each  successive  gestation  involves  ;  and  the 
slight  tendency  to  get  worse,  or  even  the  occurrence  of 
steady  though  slow  improvement  both  in  the  general 
sjnnptoms  and  in  the  state  of  the  urine,  so  long  as  the 
condition  in  which  the  disorder  has  arisen  be  not  repeated. 
A  practical  rule  is  to  be  discerned  which  it  is  not  always 
easy  to  enforce. 


Scarlatina. 

Among  the  causes  of  this  disease  Scarlatina  must  take 
a  place.    It   is   probable   that   acute  renal  inflammation, 
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whatever  its  origin,  may,  however  infrequently,  eventuate 
in  granulation.  Scarlatinal  nephritis  signalized  by  dropsy 
may  be  followed  or  attended  by  interstitial  inflammation, 
and  that  by  fibrosis,  contraction,  and  granulation.  Of  this 
pathological  series  examples  have  been  already  given. '  But 
there  is  another  and  a  less  obvious  process  by  which  scar- 
latina may  lead  to  this  renal  transformation.  A  child  who 
has  hitherto  had  perfect  health  takes  scarlatina.  He  re- 
covers without  dropsy  or  ostensible  renal  mischief.  But 
he  does  not  regain  his  health.  He  remains  languid, 
ailing,  and  pale,  and  perhaps  becomes  stunted  in  growth. 
After  the  lapse  of  years  he  is  found  to  be  the  subject  of 
chronic  albuminuria,  with  light  and  pale  urine,  hyper- 
trophy of  the  heart,  and  possibly  retinal  hsemorrhage.  He 
has,  in  fact,  the  granular  kidney,  which  has  insidiously 
begun  in  some  undeclared  inflammatory  result  of  the 
treacherous  and  far-reaching  exanthem.  This  appears 
to  be  an  exceedingly  infrequent  mode  of  origin. 


Intermittent  Feveb. 

A  cause  of  the  disorder  which  is  of  infrequent  occur- 
rence, and  must  be  spoken  of  somewhat  doubtfully,  is  the 
influence  of  intermittent  fever,  or  rather  of  that  form  of 
it  which  belongs  to  tropical  climates.  I  have  seen  more 
than  one  instance  of  persons  who  have  returned  from  India 
with  persistent  albuminuria  and  symptoms  of  the  granular 
kidney  after  having  while  there  suffered  severely  from 
malarious  fever.  Possibly  the  repeated  internal  congestion 
of  the  cold  fit,  to  which  the  enlargement  of  the  spleen 
bears  witness,  may  be  enough  to  initiate  the  fibrous  hyper- 
plasia, as  other  conditions  of  passive  congestion  have  been 
shown  to  do,  and  advance  it  a  step  with  each  exacerbation 
until  the  organ  is  permanently  injured.  A  gentleman 
in  whom  the  disease  had  presumably  this  origin  was  in 

'  Page  91,  chap.  v. 
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England  and  under  my  observation  for  16  years.  The 
urine  was  always  pale,  albuminous,  and  of  low  specific  gra- 
vity, and  the  circumst'ances  such  as  to  place  the  organic 
condition  beyond  doubt.  The  disorder  long  remained 
without  ajjparent  progress,  but  at  last  the  patient  became 
the  subject  of  ursemic  asthma,  and  attacks  of  dyspnoea, 
together  with  convulsions  of  the  same  origin,  concluded 
his  long  struggle  against  hopeless  disease. 


Retention  of  Urine  as  a  Cause  of  Granular 
Degeneration. 

Cases  sometimes  happen  which  give  reason  to  suspect 
that  the  kidneys  have  become  the  subjects  of  granular 
change  in  consequence  of  the  prolonged  influence  of  accu- 
mulated urine.  In  young  persons,  with  whom  this  form 
of  renal  disease  is  so  rare  that  its  absence  may  be  generally 
reckoned  upon,  I  have  noticed  it  more  than  once  in  asso- 
ciation with  a  history  of  stone  or  dilatation  of  pelvis  or 
ureter,  the  result  of  former  obstruction.  1  may  instance 
the  case  of  Dodd,  related  at  page  197.  He  was  operated 
upon  for  stone  at  the  age  of  3.  At  the  age  of  14  he  died 
of  granular  degeneration  affecting  both  kidneys  ;  one  was 
in  addition  dilated  and  attenuated.  Tillet,  again,  who 
died  of  the  same  disease  at  the  age  of  12,  presented  a 
somewhat  similar  condition.  One  kidney  was  much  atro- 
phied, the  other  slightly  so  ;  the  pelvis  of  the  more 
atrophied  kidney  and  the  ureter  of  the  less  atroj)hied 
were  dilated ;  a  past  obstruction  was  necessarily  inferred, 
but  there  was  no  clue  as  to  its  nature.  And  I  could  ad- 
duce other  instances  not  numerously  but  sufficiently  dis- 
tinct in  their  results  in  which  the  same  cause  has  led  to 
the  same  result.  More  or  less  fibrosis  of  the  kidney, 
together  with  glandular  atrophy,  is  indeed  not  seldom  to 
be  recognised  as  a  consequence  of  chronic  retention  of 
urine. 
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Retained  urine  sets  up  by  pressure  or  contact  renal 
changes  which  are  considered  elsewhere.  Some  are  allied 
to  pyaemia  and  are  attended  with  abscesses  in  the  intertu- 
bal  districts  of  the  organ.  And  it  is  not  impossible  that 
lesser  degrees  of  inflammation  may  be  engendered  about 
the  blood  vessels  by  degrees  of  morbid  absorption  or  other 
irritation  insufficient  to  produce  suppuration. 

A  measure  of  perivascular  or  interstitial  inflammation 
of  wide  extent  but  low  degree  might  conceivably  originate 
the  series  of  changes  which  culminate  in  the  granular 
kidney.  It  is  to  be  noted  that  the  renal  often  appears  to 
be  connected  with  the  obstructive  lesion  only  as  a  remote 
or  indirect  sequence ;  the  obstruction  has  long  ceased  to 
exist  when  the  condition  of  kidney  becomes  manifest.  As  a 
consequence  of  present  stricture  granulation  or  interstitial 
fibrosis  is  seldom  to  be  observed. 


General  Fibrosis  as  a  Cause  of  Renal  Disease. 

The  relation  of  granular  degeneration  of  the  kidney  to 
a  general  fibrotic  change  in  which  the  arteries  participate 
has  been  discussed  elsewhere ;  it  only  remains  to  add  a 
word  or  two  touching  the  occasional  participation  of  other 
viscera  in  a  process  such  as  that  to  which  the  kidneys  have 
succumbed;  though  it  would  seem  more  correct  to  say 
that  other  organs  are  affected  by  causes  such  as  tell  upon 
the  kidneys  than  to  talk  in  general  terms  of  a  fibrotic 
tendency. 
In  old  age,  It  is  known  that  one  of  the  tendencies  of  old  age  is 
drimkards.  ^^  fibroid  thickening,  and  increase  of  fibrous  tissue  in  many 
parts  of  the  body.  A  less  general  fibroid  degeneration 
results  from  the  excessive  use  of  alcoholic  liquors,  parti- 
cularly ardent  spirits.  As  the  result  of  spirit- drinking 
the  most  marked  effect  is  upon  the  liver  and  lungs, 
though  the  kidneys  are  not  exempt.  The  influence  which 
alcohol  has  in  causing  renal  disease  is  considered  else- 
where. 
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This  general  tendency,  from  whatever  cause  it  arise, 
may  affect  the  kidney  in  common  with  other  organs.     As 
a  means  of  estimating  the  frequency  with  which  granular 
degeneration  occurs  as  part  of  a  general  fibroid  cliange,  I 
ascertained  the  proportion  of  cirrhosis  of  the  liver  and 
thickening  of  the  capsule  of  the  spleen  as  associated  with 
granular  kidneys.     In    250    cases  of  granular  degenera-  Granular 
tion  the  liver  was  cirrhosed  in  37,  a  proportion  of  about  [;*Jf,'^"'2.o'. 
1  case  in  7,  while  there  was  noticeable  thickness  or  opacity  ciation 
of  the  capsule  of  the  sj^leen  in  47,  a  proportion  approach-  Jogj^^  ^^_ 
ing  1  in  5.     These  numbers  may  give  a  rough  estimate  of 
the   frequency    with  which   the    exaggeration  of  fibrous 
tissue  which  constitutes  granular  degeneration  has  affected 
other  organs  besides  the  kidney.     The  proportion  is  not 
large.     In  this  country  the  kidneys  are  prone  to  morbid 
actions,  especially  to  such  as  affect  their  fibrous  element.  Change 
They  suffer  from  influences  which  are  concentrated  upon  ^°"Jg*^'^ 
themselves,  while  at  the  same  time  they  are  prone  to  par-  kidney 
ticipate  in  such  general  disturbances  as  promote  the  en-  ^^^^^  ^q^_ 
croachment  of  fibrous  tissue  upon  other  organs.     Their 
sympathy  in  this  respect  is  most  evident  when  the  source 
of  the  chano-e  is  valvular  disease.     When  venous  obstruc- 
tion  has  resulted  from  uterine  enlargement  the  kidneys 
are  usually  affected  alone.     The  hepatic  and  splenic  veins 
are,  from  their  position,  free  from  the  injurious  pressure 
which  the  gravid  uterus  exerts    upon  the   vessels  which 
return  the  blood  from  the  kidneys.     Gout,    too,   attacks 
the  kidneys  while  other  viscera  are  exempt  from  its  influ- 
ence, though  in  this  case  the  reason  of  the  preference  is 
unexplained. 

In  fine,  it  may  be  stated  as  a  general  law  that  chronic 
congestion,  be  it  of  what  sort  it  may,  so  it  be  continued 
long  enough,  leads  to  granulation,  which  is  the  renal 
expression  of  fibroid  hyperplasia.  Thus,  whether  the  con- 
gestion is  passive,  as  the  result  of  cardiac  disease,  uterine 
pressure,  or  aguish  influx ;  or  Avhether  it  is  active,  as  due 
to  the  irritation  of  alcohol,  lead,  or  the  poison  of  gout, 
or  the  habitual  effect  of  cutaneous  compensation  under 
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a  chilly  climate  and  changeful  sky,  or  kept  up  by  the 
protraction  of  tubal  inflammation,  all  the  sources  of 
the  disease  have  this  in  common,  that  they  are  causes 
of  long- continued  or  oft-repeated  hyperoemia,  perhaps 
merely  mechanical,  or  connected  possibly  with  functional 
stimulation. 
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CHAPTER  IX. 

SYMPTOMS    OF  GRANULAR   DEGENERATION 
OF  THE  KIDNEY. 

This  disease  lias  been  described  as  tlie  result  of  changes, 
at  first  insignificant,  beginning  in  a  certain  part  of  the 
gland,  and  then  creeping  on,  step  bj  ste^^,  until  decided 
alterations  are  produced  in  its  construction.     The  symp- 
toms are  developed  in  the  same  insidious  manner.     It  is  Insidious 
impossible  to  recognise  the  disorder  until  it  has  reached  d^^uu-b-''^' 
what  is  really  an  advanced  stage.     The  symptoms  which  anccs  often 
then  declare  its  existence  are  often  of  sucli  a  kind  as  to  be  organs, 
easily  attributed  to  diseases  of  other  organs.      A  patient 
who  has  reached  adult  life  may  come  under  observation, 
suffering  from  dyspepsia  and  vomiting,  or  indefinitely  out 
of  health,  with  headache  as  the  only  definite  symptom,  or 
complaining  only  of  depression  of  spirits,  or  with  dimness 
of  vision,  or  with  bronchitis,  or  with  slight  and  transient 
oedema,   or  with  decided  dropsy.     With  one  or  more  of 
these  symptoms  it  is  noticed  that  he  has  an  unhealthy 
look — somewhat  of  the  'pallor  luteus.'     He  has  perhaj)S 
somewhat  pufiy  features,  and  somewhat  of  an  ana3mic  ap-  Complex- 
pearance ;  though  a  sort  of  sun-burnt  tinge  upon  the  skin  chano-ed 
prevents  the  whiteness  characteristic  of  the  more  acute 
disease,  and  gives  a  sort  of  whitey-brown  hue  to  the  face. 
The  tendency  to  anaemia  is  less  marked  than  with  other  Anaemia 
forms  of  renal  disease,  and  a  blotchy  or  red-mottled  com-  iYtti^^"^^* 
plexion,  or  even  decided  '  acne  rosacea  '  is  to  be  recognized  mai  krd. 
as  one  of  its  signs. 

Perhaps,  after  various  measures  have  been  unsuccess- 


406 


ALBUMINURIA. 


Chap.  IX. 


Often 
latent. 


Cause 
seldom 
obvious ; 
commence- 
ment ob- 
scure ; 
progress 
slow. 


Early- 
changes  in 
urine. 


Progress 
of  symp- 
toms. 


fuUj  directed  to  some  troublesome  sjm2:>tom,  its  renal 
origin  is  suspected,  and  albumen  discovered  in  the  urine. 
If  now  the  patient  be  questioned  as  to  his  previous  health, 
it  is  found  that  for  some  time,  perhaps  for  years,  it  has 
been  more  or  less  broken.  The  urine  has  been  increased 
in  quantity,  and  passed  more  often  than  formerly.  Per- 
haps it  may  have  been  noticed,  on  one  or  more  occasions, 
that  it  was  black  with  blood.  If  there  should  be  any 
oedema  it  has  come  on  gradually,  without  any  such  ob- 
vious cause  as  exposure,  scarlatina,  or  intoxication. 

This  disease  differs  from  other  renal  disorders  in  the 
obscurity  of  its  commencement,  and  in  the  consequent 
difficulty  in  fixing  its  duration.  While  other  renal  affec- 
tions are  generally  evident  on  their  first  appearance,  and 
run  a  tolerably  rapid  course  to  recovery  or  death,  it  is 
scarcely  possible  with  granular  degeneration  to  say  how 
long  it  may  last.  Essentially  a  chronic  disease,  it  would 
be  easy  to  multiply  instances  where  it  has  been  known  to 
exist  for  ten,  fifteen,  or  even  twenty  years.  It  happens, 
in  the  srreater  number  of  cases  which  end  fatally  in  hos- 
pitals,  that  the  symptoms  can  only  be  traced  back  for  a 
comparatively  short  time,  but  this  arises  from  the  indiffer- 
ence of  the  working  class  to  slight  ailments  ;  so  that  they 
only  come  under  notice  when  the  later  symptoms  of  the 
disease  have  accumulated  upon  them,  and  they  are  inca- 
pacitated by  dropsy  or  some  of  the  consequences  of  ursemic 
poisoning. 

One  of  the  earliest  symptoms  which  may  lead  to  a 
suspicion  of  the  disease  is  an  increase  in  the  quantity  of 
urine,  which  is  pale  and  of  low  specific  gravity.  It  is 
passed  more  often  than  natural,  especially  at  night,  ap- 
parently in  consequence  of  its  increased  quantity,  not 
because  it  has  acquired  any  irritating  qualit3%  If  ex- 
amined in  this  early  stage  it  may  be  found  perfectly  free 
from  albumen,  or  may  contain  only  a  minute  trace,  or  a 
trace  only  after  food  or  on  getting  up  in  the  morning. 
Casts  are  sometimes  to  be  found  before  the  albumen  is 
appreciable.     So  long  as  the  urine  retains  its  superabun- 
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dance  the  patient  will  remain  without  obvious  dropsy, 
though  even  then  traces  of  it  on  the  tibite  or  elsewhere 
may  declare  themselves  to  the  medical  observer.  The 
earliest  constitutional  symptoms  are  often  such  as  point 
to  the  stomach ;  dyspepsia  is  seldom  absent,  and  some- 
times the  chief  complaint.  Diarrhoea,  on  the  other  hand, 
is  exceptional.  After  a  time  the  urine  becomes  decidedly, 
though  not  very  highl}^,  albuminous,  and  the  complexion, 
especially  if  the  urine  be  very  pale,  becomes  discoloured, 
as  if  some  of  the  pigment  which  should  have  tinted  that 
secretion  had  been  used  for  the  face.  A  shade  even  ap- 
proaching that  of  gingerbread  is  sometimes  to  be  recog- 
nized as  a  sign  of  advanced  disease. 

With  the  progress  of  the  disorder  vomiting  may  be- 
come frequent  and  distressing;  it  is  more  particularly  to 
be  noted  in  the  morning  before  food ;  it  is  attended  with 
much  retching  and  the  laborious  produce  of  small  quanti- 
ties of  white  frothy  or  slimy  matter,  which  often  has  an 
alkaline  reaction  and  may  give  evidence  of  ammonia.  The 
vomiting  and  nausea  may  be  habitual,  or  be  repeated 
chiefly  in  paroxysms  lasting  with  violence  for  some  hours 
or  days,  to  pass  off  for  a  time  almost  completely.  In  a 
case  in  which  the  gastric  symptoms  were  exceptionally 
prominent  the  loathing  of  food  was  such  that  vomiting 
was  excited  even  by  the  distant  sound  of  the  dinner-bell ; 
the  intestines  were  ulcerated — a  rare  but  not  unknown 
complication  of  this  form  of  renal  disease.  Vomiting  is 
of  evil  import,  as  a  frequent  precursor  of  convulsion. 
Where  stomach  symptoms  prevail  head  symptoms  com- 
monly conclude.  And  it  must  be  noticed  too  that  the 
retinal  and  other  less  direct  results  of  ureemia  are  apt  to 
be  associated  with  its  gastric  manifestation. 

The  retinal  mischief  leading  to  various  degrees  of 
mistiness  of  sight,  or  partial  or  complete  amaurosis,  is 
but  part  of  a  change  common  to  the  arterial  half  of  the 
circulating  system,  which,  if  the  renal  disease  be  advanced, 
is  sure  to  show  itself  in  other  ways ;  tangibly  in  the  hard- 
ness of  the  pulse,  which  remains  permanently  full  like  a 
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subcutaneous  cord  ;  and  no  less  surely  in  the  hypertrophy 
of  the  left  ventricle,  a  condition  which  seldom  declares 
itself  by  any  direct  symptoms. 

Pain  in  the  loins  occurs,  but  not  constantly.  It  is 
occasionally  somewhat  severe,  unaffected  by  flexure  of  the 
body,  but  aggravated  by  jolting  or  rongh  travelling ;  due 
in  such  cases,  as  I  have  found,  to  a  more  than  ordinary 
thickening  of  the  capsule,  as  if  by  a  low  degree  of  perine- 
phritis. 
Propsy  Dropsy  is  a  symptom  which,  though  far  less  constant 

senT  '^  than  in  other  renal  disorders,  deserves  a  prominent  men- 
sometimes  tiou  in  connection  with  granular  degeneration.  When 
able.  considerable  it  marks  an  advanced  stage  of  the  disease,  at 

which  the  previously  copious  urine  has  become  scanty. 
Many  persons  go  through  the  course  of  the  disease  with- 
out any  dropsical  effusion.  19  out  of  68  patients  whose 
symptoms  are  detailed  in  the  subjoined  table  went  to  their 
graves  with  granular  degeneration,  without  dropsy  at  any 
period  of  the  complaint.  The  first  to  occur  is  oedema ; 
and  it  may  be  stated  as  a  general  rule,  that  if  no  oedema 
exist  there  is  no  efiTusion  in  the  serous  cavities.  Next  to 
the  celkilar  tissue,  the  pleural  cavities  are  the  most  often 
affected,  then  the  peritoneum ;  the  pericardium  rarely. 
The  dropsy  is  most  conspicuous  when  the  renal  affection 
is  conjoined  with  valvular  disease  of  the  heart.  In  such 
it  is  often  difficult  to  say  whether  the  heart  or  the  kid- 
ney deserves  most  blame.  Under  these  circimistances,  the 
oedema  often  becomes  so  great,  that  were  the  case  uncom- 
plicated, it  might  be  put  down  as  one  of  tubal  inflam- 
matio]i. 

I  have  known,  and  in  a  case  where  there  was  little 
general  swelling,  an  extraordinary  amount  of  subconjunc- 
tival oedema,  such  as  to  overhang  the  irides  and  prevent 
the  closure  of  the  lids.  It  is  probable  that  this  local 
dropsy  partakes,  like  the  laryngeal  oedema,  of  the  nature 
of  inflammation.  In  the  instance  referred  to  the  conjunc- 
tivae were  much  injected. 

With  the  symptoms  of  granular  degeneration  must  be 
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mentioned,  as  among  the  less  common,  mental  depression.  Mental 
sometimes   with   a   lachrymose   habit.     This    may  occur  depression. 
in  persons  who  are  wi£liout  any  of  the  more  obvious  signs 
of  the  complaint,  and  be  the  first  means  of  drawing  atten- 
tion to  the  state  of  the  urine. 

Attacks   of   dyspnoea,    asthmatic   in    their   type,    are  Urfemic 
among   the    more   distressing,    though   happily   the   less  ^-sthma. 
common,  results  of  the  disease.     Agonizing  difficulty  of 
breathing,  attended  with  much  terror  and  apprehension 
on  the  part  of  the  patient,  who  cannot  move  from  the 
upright  posture,  is  apt  to  come  on  suddenly  at  night, 
much  after  the  manner  of  a  paroxysm  of  asthma,  though 
in  a  person  not  hitherto  asthmatic-     After  a  time  it  yields 
to  copious  frothy  expectoration,    which  in  one  instance 
within  my  practice  was  often  tinged  with  blood,  and  the 
lungs  are  found  to  have  become  suddenly  pervaded  with 
bronchial  and  moist  sounds.     These  in  their  turn  quickly 
subside,  and  in  the  morning,  both  in  act  and  sound,  the 
breathing  may  be  perfectly  natural.     Such  a  seizure  looks 
like  an  eliminative   effort   on   the  part  of  the  bronchial 
tubes ;  I  have  only  seen  it  with  advanced  disease,  hyper- 
trophy   of  the  heart,    increased  tension  and  evidence  of 
urtemia.     It  often  seems  to  have  with  it  an  element  of 
cardiac  distress ;  and  indeed  in  some  cases  seizures  occur  Dyspnoea 
which  appear  mainly  or  wholly  connected  with  ventricular  ^j^j^ 
hypertrophy    of   renal    origin.      Of  such    instances    are  cardiac 
recorded  at  the  conclusion  of  this  chapter.  trophy. 

This  review  of  the  symptoms  of  the  disease  would  be 
insufficient  were  it  not  to  comprise  a  somewhat  more 
particular  account  of  some  of  the  morbid  conditions  with 
which  it  is  associated.  Before  proceeding,  therefore,  to 
the  urajmic  ending  I  shall  briefly  revert  to  some  of  its 
results  and  complications. 


Cakdiac  and  Akterial  Changes. 

One  of  the  most  frequent  consequences  of  granular  Hyper- 
degeneration  is  hypertrophy  of  the   left  ventricle  of  the  heart. 

E  E 
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heart.  In  the  68  cases  of  whicli  the  details  are  annexed 
in  the  table  were  31  in  which  this  change  was  sufficiently 
marked  to  call  for  notice  at  the  post-mortem.  This  state- 
ment is  exclusive  of  those  in  whicli  the  alteration  was 
associated  with  valvular  disease,  or  adhesion  of  the  peri- 
cardium. An  analysis  of  250  cases  of  granular  degenera- 
tion, drawn  from  the  St.  George's  books,  gave  48  per  cent, 
as  the  proportion  of  cardiac  enlargement. 

Dr.  Grainger  Stewart  gives  46  per  cent,  as  the  pro- 
portion of  cardiac  liypertro|)hy  with  this  form  of  renal 
disease. 

It  is  probable,  however,  that  all  these  statements  fall 
far  sh-ort  of  the  actual  proportion  of  ventricular  enlarge- 
ment in  association  with  granular  degeneration.  They 
take  no  account  of  the  slighter  degrees  of  the  change, 
which  from  its  nature  are  apt  to  be  overlooked.  Since  I 
have  had  my  attention  particularly  directed  to  this  subject 
I  have  scarcely  seen  an  insta,nce  in  which,  if  the  renal 
state  was  distinctly  recognized,  whether  after  death  or  in 
life,  some  degree  of  cardiac  hypertrophy  was  not  also 
apparent.  I  have,  in  fact,  got  to  regard  simple  cardiac 
hypertrophy  as  one  of  the  most  important  diagnostic 
signs  of  renal  fibrosis. 
Immediate  This  increase  of  bulk  in  the  left  ventricle  was  known 

CilUSG 

to  Dr.  Bright,  and  was  attributed  by  him  to  an  alteration 
in  tbe  blood,  wliicb  caused  it  to  pass  with  difficulty 
through  the  capillary  vessels,  and  thereby  called  for  in- 
creased efforts  on  the  part  of  the  muscle.  There  can  be  no 
doubt  that  this  explanation  is  founded  on  sound  principles. 
It  is  not  necessary  to  cite  instances  of  the  same  sort  of 
action  under  other  conditions.  It  is  well  known  that  the 
passage  of  blood  through  the  capillaries  is  hindered  by 
the  presence  of  matters  which  it  ought  not  to  contain. 
The  retention  of  blood  in  the  lungs,  and  its  accumulation 
in  the  right  side  of  the  heart,  is  a  familiar  result  of 
impeded  respiration,  and  appears  to  be  due  to  the  presence 
in  the  blood  of  materials  which  should  have  escaped  with 
the  breath. 
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The  cardiac  lijpertropliy  occurs  only  exceptionally  with 
the  larclaceous  change,  but  it  takes  place  regularly  both 
with  the  tubal  and  the  interstitial  if  only  they  be  suffi- 
ciently chronic.  And  if  suflSciently  chronic  the  tubal  dis- 
order is  almost  certain  to  have  become  associated  with  more 
or  less  secondary  fibrosis.  The  adjustment  of  the  strength 
of  the  ventricle  to  the  condition  of  the  blood  is  necessarily 
a  work  of  time.  The  change  is,  perhaps,  generally  not 
more  than  is  called  for  by  the  wants  of  the  system,  though 
too  often  more  than  can  be  borne  by  the  thickened  but 
weakened  arteries.  The  cardiac  state  seldom  attracts 
notice  by  its  symptoms,  though  at  once  evident  to  auscul- 
tation. 

To  this  statement,  however,  there  are  exceptions ;  the 
enlargement  of  the  heart  may  be  connected  with  cardiac 
distress,  dyspnoea,  pulmonary  and  other  changes  such  as 
pT-imary  heart  disease  might  give  rise  to,  and  finally  take 
a  prominent  part  in  the  development  of  renal  asthma. 
The  simply  hypertrophied  heart  usually  gives  sounds  Sometimes 
which  are  merelv  distant,  or  if  otherwise  altered  are  so  *^^'^"®'®"^ 

'  murmur. 

only  in  tone  or  reduplication ;  the  second  sound  may  be 
accentuated,  both  it  and  the  first  reduplicated,  results  as 
they  have  been  explained,  of  the  unnatural  and  unequal 
repletion  of  the  several  great  cavities ;  but  there  is  usually 
no  murmur  unless  the  valves  be  diseased ;  exceptions  to 
this  rule  however  occur  in  which  a  marked  murmur  such 
as  belongs  to  mitral  regurgitation  may  be  audible  while 
the  tension  is  high,  to  cease  when  by  appropriate  measures 
it  has  been  reduced.  The  stretching  of  the  ventricle  pro- 
bably allows  the  mitral  valve  to  leak,  though  under 
ordinary  pressure  it  may  be  efiicient.  I  have  cited  a  re- 
markable instance  in  which  not  only  was  a  mitral  murmur 
abolished,  but  the  recurrence  of  agonizing  attacks  of  renal 
asthma  was  prevented  by  appeals  to  the  bowels  and  skin 
to  the  lessening  of  a  condition  of  abnormal  arterial  fulness 
which  was  apparent. 

The  special  arterial  changes  with  which  the  cardiac  Atheroma. 
hypertrophy  is  associated  have  received  sufficient  consider- 
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ation  in  other  parts  of  tliis  volume  ;  it  only  remains,  there- 
fore, to  refer  to  the  coarse  and  palpable  atheroma  which  is 
one  of  the  morbid  conditions  encouraged  by  this  form  of 
renal  disease.  An  analysis  of  the  post-mortem  examina- 
tions of  250  cases  of  the  disease  showed  it  to  occur  in 
sufficient  extent  to  call  for  notice,  in  a  proportion  of  52 
per  cent. 

From  whatever  cause  it  arises,  atheroma  is  especially 
a  disease  of  age.  Whatever  be  the  state  of  the  kidneys,  it 
is  seldom  found  in  youth  in  a  very  marked  form.  But  how- 
ever early  the  age  at  which  granular  degeneration  proves 
fatal,  it  will  generally  happen  that  a  careful  examination 
of  the  arch  of  the  aorta  and  the  valves  of  the  heart  will 
show  some  specks  of  this  deposit,  perhaps  not  such  as  to 
be  of  practical  importance,  but  enough  to  declare  the  ten- 
dency. I  could  mention  an  instance  in  which  these  were 
found  upon  the  mitral  valve  and  aorta  at  the  age  of  six,  in 
association  with  profuse  intertubal  fibrosis,  though  as  yet 
granulation  was  not.  Another,  where,  with  the  granular 
kidney,  fatal  at  the  age  of  14,  specks  of  atheroma  were 
rather  widely  scattered,  is  mentioned  at  page  198.  And 
with  every  advance  of  age  this  affection  necessarily  be- 
comes more  constant  and  more  marked. 


H^lMORRHAGIC   ATTACKS. 


Epistaxis, 


Hfemate- 

mesis. 


With  deteriorated  arteries,  a  ventricle  of  more  than 
normal  strength,  and  blood  wanting  in  fibrine  and  coagu- 
lability, haemorrhage  is  one  of  the  most  frequent  results  of 
the  disease. 

Bleeding  from  the  nose  often  happens,  and  sometimes 
proceeds  to  an  alarming  extent ;  it  is  more  frequent  with 
this  than  with  any  other  form  of  renal  disease,  though  very 
common  as  a  consequence  of  lardaceous  change. 

Vomiting  of  blood  poured  out  without  obvious  breach 
of  surface  is  not  an  infrequent  symptom,  and  I  have 
known  hsemoptysis  to  occur  in  the  same  circumsta.nces, 
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thono-li  this  is  one  of  the  rarer  accidents  of  the  disease. 
Purpura  is  sometimes  developed,  though  this  again  is 
infrequent ;  and  a  sinnhir  statement  may  be  made  with 
regard  to  monorrhagia. 

But  the  most  disastrous  way  in  which  the  htemorr- 
hagic  disposition  shows  itself  is  by  extravasation  within 
the  skull.  In  the  table  which  follows  there  are  three  in- 
stances in  which  persons  who  were  under  treatment  for 
granular  degeneration  of  the  kidneys  were  attacked  with 
sanguineous  apoplexy.  But  this  statement  gives  a  very 
imperfect  idea  of  the  alliance  between  the  two  diseases. 
The  table  includes  only  patients  who  were  under  observa- 
tion with  recognized  albuminuria,  and  who  had  generally 
sought  admission  because  the  disease  was  manifesting 
itself  by  symptoms  of  a  chronic  kind,  tending  probably 
to  some  other  ending.  Those  who  die  of  apoplexy  are 
apt  to  be  struck,  not  in  the  wards  of  a  hospital,  but  while 
they  are  going  about  making  use  of  what  health  they 
have. 

If  we  look  at  the  relationship  in  another  direction, 
and  consider  the  state  of  the  kidneys  in  all  who  have  died 
of  apoplexy,  we  shall  find  facts  Avhicli  may  throw  light  on 
the  question.  During  the  course  of  twenty  years  75  vic- 
tims of  apoplexy  were  examined  in  the  dead-room  at  St. 
George's ;  of  these  31  were  described  as  having  the 
kidneys  in  a  decided  state  of  granular  degeneration.  Dr. 
Ridge  Jones  ^  has  also  examined  the  hospital  records 
from  the  apoplexy  point  of  view,  and  I  am  able  to  add  his 
testimony  on  this  question.  Dr.  Jones  states  that  of  36 
cases  of  fatal  apoplexy,  in  which  the  post-mortem  exami-  General 
nation  was  made  with  sufficient  completeness  to  allow  of  tion  with 
conclusion  as  to  the  state  of  the  kidneys,  there  were  29  g^^^^.g"^ 
in  which  those  organs  were  extensively  diseased.  In  24 
the  organs  were  described  as  being  small,  hard,  granular, 
with  their  cortical  substances  diminished — in  some  in- 
stances to  the  thinness  of  a  shilling.     Hence,  it  appears 

'  See  papers  on  Apoplexy,  by  Mr.  Thomas  Jones,  'British  Medical  Journal,' 
1862. 
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that  it  is  rather  under  the  fact  to  state,  that  of  fatal 
attacks  of  apoplexy  one-half  are  preceded  by  granular 
degeneration  of  the  kidney. 

The  cerebral  is  the  direct  result  of  the  renal  lesion. 
Where  the  renal  state  has  been  induced  at  an  exceptionally 
early  age  it  is  not  unknown  for  ihe  apoplectic  issue  to  be 
equall}'-  hastened,  and  even  to  occur  in  childhood,  as  in  the 
instance  related  at  page  195. 

We  can  recognize  three  circumstances  consequent  upon 
or  connected  with  granular  degeneration  which  must 
assist  in  causing  rupture  of  the  cranial  arteries.  The  ves- 
sels themselves  are  weakened  by  the  special  albuminuric 
change  and  by  atheroma.  The  force  of  the  left  ventricle  is 
increased  by  hypertrophy.  The  pressure  of  the  blood  upon 
the  arterial  walls  is  further  increased  by  the  obstruction 
in  the  capillaries,  consequent  upon  the  alteration  in  the 
blood.  The  last  cause  is  less  evident  to  the  senses 
than  the  others,  but  it  is  hardly  possible  to  doubt  its 
existence. 

Another  result  of  the  same  chain  of  circumstances  is  to 
be  found  in  the  derangement  of  vision  which  so  frequently 
accompanies  granular  degeneration.  Like  epistaxis,  apo- 
plexy, and  other  hsemorrhagic  attacks,  it  is  associated 
with  the  degeneration  and  rupture  of  minute  arteries. 

In  the  68  cases  of  granular  degeneration  of  which  the 
symptoms  are  given  in  the  table,  there  are  five  in  which 
dimness  of  sight  or  total  blindness  followed  as  a  conse- 
quence of  the  disease.  A  connection  between  albuminuria 
and  amaurosis  has  long  been  recognized.  As  is  the  case 
with  apoplexy,  the  retinal  accident  is  generally  asso- 
ciated with  the  form  of  renal  disease  at  present  under 
consideration. 

The  usual  concurrence  of  the  granular  kidney  with  the 
albuminuric  retina,  as  with  the  hypertrophied  heart,  for- 
merly led  me  to  think  that  there  was  a  pathological  con- 
nection between  the  intertubal  change  and  the  process  by 
which  the  eye  suffered.  But  though  we  find  few  if  any 
exceptions  to  the  rule  which  connects  some  measure  of 
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renal  fibrosis  with,  the  retinal  change,  yet  the  fibrosis  may- 
be secondary  and  rather  an  evidence  of  chronicity  than  of 
change  of  any  particular  sort.  The  visual  disorder  has 
been  known  to  ensue  upon  albuminuria  primarily  larda- 
ceous  or  primarily  inflammatory.  It  occurs  with  the 
greater  frequency  in  connection  with  tlie  granular  kidney, 
probably  not  by  reason  of  any  special  alliance  or  agreement 
in  kind  between  the  renal  and  the  retinal  change,  but  from 
the  protracted  enhancement  of  vascular  tension  which  this 
as  compared  with  any  other  kind  of  renal  disease  involves, 
and  the  consequently  greater  regularity  with  which  it  be- 
comes associated  with  the  cardio-vascular  change  of  which 
the  retinal  is  but  a  part.  I  have  elsewhere  given  the 
reasons  which  have  led  me  to  believe  that  the  retinal  is 
not  an  independent  portion  of  a  systemic  disease  in  which 
the  kidneys  are  also  involved,  but  a  direct  consequence  of 
their  glandular  insufficiency. 

The  retinal  disorder  is  a  sign,  I  "believe,  always  of 
advanced  disease,  though  it  is  not  infrequently  the  first 
sign  of  the  disorder  which  is  recognized. 


Inflammatory  Attacks. 

As  always  happens  with  alb^^minuria,  whatever  the  con-  Due  to 
dition  of  the  kidneys,  the  sufferer  is  often  called  upon  to  pay  J^^°  tjoJf  ^'f 
his  debt  before  it  is  due  ;  to  be  cut  off,  as  it  were,  before  his  blood. 
time,  by  some  intercurrent  disease,  to  which  his  disorder 
renders  him  prone.     His  blood  is  charged  with  excremen- 
titious  materials,  which  the  kidneys  have  failed  to  remove, 
and  which  act  as  irritants  to  certain  tissues.     There  is  a 
morbid  tendency  to  inflammation.     As  a  consequence  of 
granular  degeneration,  the    organs,  which  are  thus  dis- 
turbed, are  not  affected  with  the  same  frequency  as  with 
tubal  nephritis.     By  far  the  most  common  disorder  of  an 
inflammatory  kind,  to  which  these  patients  are  liable,  is 
bronchitis,  which  happens  in  about  a  third  of  the  number  ;  Bronchitis. 
next  comes  pericarditis.     The  proportion  in  the  table,  16 
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Peric.ar-       ill  68  casGs,  refers  only  to  the  existence  of  recent  pericar- 
^^^^'  ditis.     If  old  false  membranes  and  adhesions  had  been 

included  the  number  would  have  been  considerably 
greater.  Pericarditis  is  the  especial  characteristic  of  the 
granular  kidney,  and  furnishes  one  of  the  most  frequent 
means  by  which  the  fatal  end  is  accomplished.  Slight  as 
is  the  immediate  danger  of  rheumatic  pericarditis,  that  of 
albuminuric  origin  is  fatal,  while  in  the  recent  state,  in 
the  majority  of  instances,  it  usually  occurs  in  connection 
with  advanced  disease  and  as  its  last  scene.  Pericarditis 
without  endocarditis  is  a  characteristic  of  the  granular 
kidney  ;  nevertheless  endocarditis,  as  indicated  after  death 
by  recent  vegetations  upon  the  valves,  occurs  with  it  or 
separately  in  a  small  minority  of  cases.  Of  the  68  cases 
analysed  in  the  annexed  table  there  was  but  one  in  which 
pericarditis  and  endocarditis  were  found  together  in  a 
recent  state.  Nor  is  endocarditis  itself  of  sufficient  fre- 
quency in  connection  with  this  disorder  to  give  any  colour 
to  its  pathology  or  often  lead  to  clinical  results.  When 
valvular  disease  and  the  granular  kidney  occur  together 
the  cardiac  is  commonly  the  primary,  the  renal  the 
secondary  lesion. 

Pneumonia  and  pleurisy  occur  next  in  frequency  to  the 
inflammation  of  the  covering  of  the  heart.  Erysipelatous 
and  other  forms  of  integumental  inflammation  happen, 
but  less  often  than  in  disorders  of  which  dropsy  is  a  more 
prominent  symptom. 
Ulceration  Among  the  more  rare  affections  consequent  upon  this 

o  1  eum.  (jigea^ge  a^re  peritonitis  and  a  congestive  or  inflammatory 
state  of  some  part  of  the  mucous  membrane  of  the  bowels. 
A  marked  example  of  this  occurrence  will  be  seen  in  the 
case  of  Dodd  (page  197),  in  which  the  intestinal  change, 
but  that  it  was  confined  to  the  small  bowel,  mio^ht  have 
passed  for  the  result  of  advanced  dysentery. 

Another  instance  of  similar  ulceration  of  the  small 
bowel  is  given  in  connection  with  the  detailed  report 
of  that  already  alluded  to ;  and  since  I  made  reference 
to  this  rare  accompaniment  of  the  granular  kidney  in 
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one  of  the  recent  Croonian  lectures,  my  friend  Dr. 
Greenliow  has  met,  as  he  tells  me,  with  a  third.  It  was 
that  of  a  young  woman  who  died  at  the  age  of  twenty-one 
-with  granular  degeneration,  apparently  the  consequence  of 
scarlatina  which  she  had  had  three  years  previously.  The 
ordinary  signs  of  the  disorder  were  well  marked,  including 
the  cardio-vascular  series  with  retinal  hcemorrhage  and 
ej)istaxis.  She  had  obstinate  vomiting,  and  diarrhoea 
with  colicky  pain  and  abdominal  tenderness.  The  last 
mentioned  symptoms  were  found  to  depend  upon  the  pre- 
sence of  small  ulcers  in  the  lesser  bowel,  portions  of  which 
were  i)-'ii'tially  sloughing,  while  flakes  of  membrane  like 
that  of  diphtheria  were  found  upon  the  mucous  membrane, 
and  in  the  peritoneum  foetid  fluid  and  recent  lymph. 
There  was  no  tubercle  in  the  body,  nor  beyond  the  renal 
disease  was  there  any  circumstance  b}'  which  the  ulcera- 
tions could  be  explained. 

It  will  be  seen  from  these  statements  that  inflamma-  Pnen- 
tory  affections  are  much  less  frequent  than  with  nephritis,  pleurisy, 
and  that  different  organs  are  selected.     Bronchitis,  indeed,  ^^'^.  v^^^- 
is  common  in  both.     Pneumonia,  pleurisy,  and  peritonitis  rare. 
are  characteristic  of  the  more  acute  disorder ;  pericarditis 
of  the  chronic. 


Termination  in  Cerebral  Ur2Emia. 

When  all  the  accidents  of  the  disease  have  been  escaped ;  Natural 
when  the  patient  has  not  been  cut  off  by  bronchitis  or  any  ^"ad  ^  "^ 
other  form  of  inflammation,  by  apoplexy,  or  by  any  other  symptoms. 
of  the  dangers  which  beset  his  course ;  when  the  disease 
reaches  its  natural  ending,  the  ending  to  which  every  case 
will  arrive  if  the  disease  go  on  long  enough,  it  will  termi- 
nate by  way  of  '  head  symj)toms.' 

It  will  be  seen  that  each  form  of  renal  disease  affects 
the  nervous  system  in  a  manner  somewhat  peculiar  to 
itself.  Whatever  the  symptoms  may  be,  they  depend 
primarily  upon  the  altered  condition  of  the  blood.     Inso- 
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much  as  the  gland  is  differently  altered  in  each  case,  it 
may  fail  in  regard  to  different  constituents  of  the  urine. 
For  instance,  the  large  white  kidney  fails  to  remove  the 
water,  which  with  the  granular  kidney  is  abundant.  Other 
elements  of  the  urine  may  also  vary,  so  that  with  each 
variety  of  renal  disease  we  may  have  the  blood  poisoned 
in  a  somewhat  different  manner,  while  the  cerebral  symp- 
toms which  result  differ  accordingly. 

With  nephritis  the  tendency  is  to  convulsive  seizures; 
with  the  granular  kidney  the  tendency  is  to  a  gradual 
access  of  tranquil  semi-coma.  Convulsions  sometimes 
happen,  but  in  the  majority  of  cases  the  symptoms  are  of 
a  quiet  kind.  They  generally  come  on  slowly,  and  are  apt 
to  be  preceded  by  vomiting.  The  patient,  who  has  perhaps 
been  sick  on  rising  in  the  morning  or  after  his  meals,  for 
some  time  past,  begins  to  find  that  he  is  drowsy  or  rest- 
less; that  he  has  headache,  giddiness,  or  a  feeling  of 
stupidity.  Severe  and  repeated  headaches  in  these  cases 
must  always  be  regarded  as  ominous.  It  may  be  noticed 
that  his  manner  has  become  peculiar,  or  he  may  have 
wandering  and  delirium,  though  the  latter  condition  is 
comparatively  rare.  Discolouration  of  the  skin  also  and 
a  certain  characteristic  odour  are  among  the  signs  of 
ursemia  and  premonitions  of  the  end.  I  was  once  leaving 
the  house  of  a  patient  who  had  a  gingerbread  complexion, 
an  uraemic,  almost  urinous,  smell,  associated,  as  I  could  not 
doubt,  with  advanced  granular  kidneys.  I  had  ordered, 
beside  other  prompt  measures,  a  vapour-bath  to  be  given 
forthwith.  Explaining  the  perilous  nature  of  the  case  to 
the  unapprehensive  relatives,  I  referred  to  the  likelihood  of 
fits.  In  answer  to  a  question  '  When  ? '  I  said  it  was 
impossible  to  say  how  soon;  they  might  be  beginning 
even  while  we  talked  upon  the  doorstep.  And  so  it  lite- 
rally was.  Before  the  hot-air  machine  reached  the  house 
he  was  dead. 

It  is  to  be  noted  with  ursemic  as  with  puerperal  convul- 
sions, that  the  seizure  may  be  immediately  brought  on  by 
mental  emotion.     To  mention  one  instance  amona-  several 
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wliicli  I  could  recall,  tlie  first  attack  of  a  fatal  series  was 
immediatelj  sequent  upon  a  somewhat  superfluous  degree 
of  agitation  with  which  the  patient — a  gentleman,  who  for 
many  years  had  shown  signs  of  granular  degeneration — - 
became  affected  after  parting  with  his  wife,  long  insepar- 
able from  him,  for  the  necessary  absence  of  a  single  day. 
In  such  cases  the  nervous  system  is  charged  almost  to 
explosion  by  the  ursemic  irritation ;  the  smallest  jar  will 
determine  the  catastrophe. 

After  the  occurrence  of  one  or  more  of  the  signs  which  Characters 
have  been  recounted,  or  without  any  warning,  the  patient  g^^pQ^. 
may  be  seized  with  convulsions  or  may  pass  into  a  quiet 
stupor,  in  which  he  will  lie  regardless  of  passing  events, 
but  capable  of  being  roused  by  loud  or  repeated  questions. 
This  state  of  quiet  stupor  is  very  characteristic  of  renal 
disease.  The  pulse  is  quiet,  the  skin  cool,  the  temperature 
below  normal,  the  pupil  dilated  or  natural.  There  is  a 
peculiar  stertor,  which  increases  as  the  end  draws  near 
and  the  insensibility  deepens.  This  has  been  described  by 
Dr.  Addison.^  The  respiration  is  generally  quick,  and  is 
accompanied  with  labial  rather  than  guttural  sounds. 
Instead  of  the  snoring  stertor  which  follows  sanguineous 
apo^^lexy  the  sounds  are  of  a  hissing  character,  to  use 
the  expression  of  Dr.  Addison,  and  are  produced  by  the 
mouth  and  lips  rather  than  by  the  throat  and  nose. 
There  is  no  localized  paralysis,  no  inequality  between  the 
two  sides,  but  general  immobility  and  torpor.  The  lateral 
symmetry  of  cerebral  uraemia  is  one  of  its  most  important 
diagnostics. 

This  condition  may  be  preceded  or  interrupted  by  con-  Somet-mes 
vulsions  of  an  epileptic  character.     Such  seizures  occur  ^^P^^"^^^- 

/■       ^  sions. 

in  a  large  minority  of  the  cases.  When  present  they  do 
not  differ  from  the  convulsive  attacks  which  belong  to 
other  forms  of  renal  disease. 

In  some  cases  coma,  or  more  rarely  epileptic  convul-  Attacks 
sions,  come  on  almost  suddenly,  while  the  patient  is  about  sudden"^^ 
his  usual  occupations.     It  sometimes  happens  that  persons   ^*^'^°  ^^^° 
'  Dr.  Addison,  Guy's  Hospital  Reports  for  1839,  p.  3. 
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Bloodless, 
watery. 


Urseinic 

attacks 


fall  down  in  the  streets  from  this  cause.  All  symptoms  of 
renal  disease  may  hitherto  have  escaped  notice,  and  the 
patient  may  have  considered  himself  well  until  within  a 
few  hours  of  his  death.  In  such  cases  the  disease  may  be 
mistaken  for  drunkenness,  or  some  other  form  of  narcotic 
poisoning.  The  less  profound  insensibility,  the  different 
character  of  the  stertor,  and  the  dilated  pupil,  must  be 
relied  upon  as  means  of  distinguishing  renal  coma  from 
poisoning  by  opium,  while  the  contents  of  the  stomach 
and  the  odour  of  the  breath  will  give  evidence  of  liquor, 
should  the  symptoms  be  due  to  drunkenness.  In  a  doubt- 
ful case  the  urine  must  of  course  be  obtained  by  means  of 
a  catheter,  or  otherwise. 

It  must  be  observed  that  patients  with  granular  kid- 
neys are  likely  to  become  poisoned  by  minute  doses  of 
opium.  In  such  cases  it  is  extremely  difficult  to  say  how 
far  the  symptoms  are  due  to  ursemic  poisoning,  and  how 
far  to  the  apparently  insignificant  dose  of  the  narcotic 
which  the  patient  has  taken. 

The  condition  of  the  brain  after  death,  under  such 
circumstances,  is  one  which  may  be  briefly  described. 
The  noticeable  fact  about  it  is  extreme  anaemia.  The 
large  vessels  are  empty,  the  grey  matter  blanched  to  a 
pale  bufiP,  while  the  white  matter  is  perfectly  colourless,  no 
blood,  or  scarcely  a  trace  of  blood,  exuding  upon  the  cut 
surface.  There  is  often  slight  excess  of  watery  fluid  in 
the  various  cavities  and  interstices ;  the  ventricles  and  the 
subarachnoid  space  contain  a  little  more  than  usual,  but 
not  so  as  to  produce  any  pressure  upon  the  cerebral  sub- 
stance. The  sulci  are  generally  deep,  the  convolutions 
prominent,  quite  unlike  their  condition  when  any  pressure 
is  exerted  from  within.  The  brain  is  generally  firm,  as  in 
health. 

The  anaemic  condition  of  brain  which  is  so  evident 
after  death  has  no  doubt  a  share  in  the  production  of  the 
symptoms. 

In  patients  with  granular  kidneys,  as  already  stated, 
attacks  of  sanguineous  apoplexy  are  common.     The  symp- 
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toms  need  not  enter  into  consideration  here,  as  they  are   distin- 
of  the  well-known  and  ordinary  sort.     The  occurrence  of  fron/'^^ 
hemiplegia  Avill  be  sufficient  to  distinguish  such  an  attack  apoplectic. 
from  an  ursemic  seizure.     In  the  latter  condition  hemi- 
plegia is  never  observed,  the  limbs  are  equally  useless  on 
each  side,  and  the  face  and  eyes  remain  perfectly  symme- 
trical.    The  quiet  pulse,  i^ale  face,  and  peculiar  stertor  of 
renal  coma  are  further  points  of  difference. 

Analysis  of  68  Gases  of  Gramdar  Degeneration  under  the  observa- 
tion of  the  Author,  and  attested  hy  post-mortem  examination. 


Causes,  shoeing  number  attributed 
to  each 

Consequent  affections,  how  often  present 

Valvular  disease  of  heart 

6 

Hsematuria 

10 

Pregnancy 

1 

Frequency  of  micturition  , 

13 

Gout        .... 

16* 

Pain  in  loins     . 

9 

Occurring  in  printers  or) 
compositors 

10 

(Edema     .... 

49 

Ascites     .... 

18 

Hydro  thorax     . 

23 

Fluid  in  pericardium 

3 

Purpura  .... 

0 

Erysipelas  or  inflammation  of 

3 

cellular  tissue     . 

Ursemic  convulsions 

11 

Simple  coma,  or  semi-coma  f 

14 

Other  head  symptoms  (neither 

i       13 

fits  nor  coma)J    . 

Pneumonia 

7 

■D    •.     •;.•          Present  in  a  re- 
Peritonitis                 ^      ^  ^ 

(       7 
3 

Pericarditis        ^^^^    state    at 
Endocarditis  )    ^'"^^  °^  ^^^^^ 

16 
I        4 

Bronchitis 

24 

Vomiting  (not  bloody) 

17  - 

Diarrhoea 

2 

Congestion,  or  inflammation  of 

;   3 

bowels 

Amaurosis,  or  dimness  of  visior 

L               5 

Sanguineous  apoplexy 

3 

Epistaxis 

4 

Vomiting  of  blood    . 

3 

Hypertrophy  of  heart,  without 

) 

valvular    disease   or    peri- 

31 

carditis 

) 

Atheroma 

14 

*  Tliree  of  which  associated  with  lead.  t  No  convulsions  occurring  in  these  cases, 

t  Cases  excluded  where  the  symptoms  of  valvular  disease  have  predominated. 


422 


ALBUMINURIA. 


Chap.  IX. 


Ueine  in  Granular  Degeneration. 


First 
increased, 
then 
dimin- 
ished. 


Appear 
aKce. 


Casts 
before 
albumen. 


Albumen 
at  first 
small. 


vSpecific 
gravity. 


The  urine  is  affected  in  tliis  disease  in  a  manner  pre- 
cisely the  converse  of  what  happens  with  tubal  nephritis. 
It  is  increased  in  quantity  in  the  early  and  middle  stages 
— even  to  double  or  treble  the  normal  amount — and  if 
scanty  at  all  is  only  so  after  the  disorder  has  lasted  a 
considerable  time,  or  become  complicated  with  tubal 
inflammation. 

The  urine  is  usually  bright  and  clear,  and  paler  than 
its  dilution  would  account  for.  When  scanty,  it  is  some- 
times turbid  from  urate  of  soda,  but  in  the  majority  of 
cases  it  remains  pellucid.  Sometimes  it  has  a  peculiar 
whiteness,  not  turbid,  but  not  quite  transparent. 

Early  in  the  disease  the  urine  is  free  from  both  albumen 
and  casts.  Then  a  few  casts  are  to  be  found  under  the 
microscope  of  hyaline  or  coarsely  granular  texture.  When 
these  have  for  a  time  constituted  the  only  direct  evidence 
of  the  complaint,  or  possibly  when  they  have  not  been 
sought  or  not  found,  a  trace  of  albumen  appears,  which 
may  not  be  discoverable  until  the  constitutional  symptoms 
are  such  as  to  indicate  an  advanced  stage  of  the  disease.  So 
little  albumen  may  be  present  even  to  the  end  that  care  is 
needed  for  its  detection.  And  even  the  little  may  not  be 
constant,  but  discoverable  only  after  sleep  or  after  meals. 
In  most  cases,  however,  it  increases  with  the  progress  of 
the  disease  to  a  considerable  coagulum,  though  seldom  to 
the  amount  reached  with  the  more  acute  disorder. 

The  specific  gravity  is  generally  below  the  natural 
standard,  varying  from  1007  to  1015.  It  may  be,  how- 
ever, where  the  urine  has  been  diminished  in  quantity  by 
the  occurrence  of  renal  catarrh,  as  sometimes  happens  to- 
wards the  close,  that  the  specific  gravity  may  surmount 
by  several  degrees  the  limit  mentioned.  As  far  as  my 
experience  has  gone  the  maximum  is  1030. 


Casts,  Granalcir    deger^eratioi 
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PLATE  VII.,  to  face  page  423. 

Fig.  1. 

Represents  aU  the  varieties  of  Casts  which  were  discovered  in  the 
cases  of  Granular  Degeneration  upon  which  the  account  of  the  disease 
is  based,  making  use  only  of  the  cases  attested  by  post-mortem 
examination. 

The  greater  number  of  casts  contain  coarse  dark  granular  matter  ; 
some  are  of  finer  texture ;  a  few  contain  blood-globules  or  epithelial 
cells.     (See  page  423. ) 

Fig.  2. 

Casts  from  the  Lardaceous  Kidney.  Cases  all  attested  by  post- 
mortem examination.  The  casts  are  of  two  varieties,  simple  cylinders 
of  fibrine,  and  casts  such  as  occur  with  nephritis  imbedding  epithelial 
cells.  Judging  by  the  casts  alone,  it  might  be  difficult  to  discriminate 
between  nephritis  and  the  lardaceous  disease.  (See  also  Plate  XI.) 
See  page  501. 
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As  a  rule  the  acidity  of  the  urine  is  lessened.  Acidity. 

Blood  is  passed,  but  with  much  less  frequency  than  in  Blood, 
the  more  acute  disorder.      About  one  patient  in  ten  was 
found,  while  in  hospital,  to  pass  enough  blood  to  be  evi- 
dent to  the  naked  eye. 

When  the  urine  is  allowed  to  stand  casts  may  gene-  Casts. 
rally  be  found,  but  in  no  such  abundance  as  characterises 
nephritis. 

So  long  as  the  disease  is  uncomplicated  by  catarrh  of 
the  tubes  and  without  liEemorrhage  the  microscopic  sedi- 
ment will  consists  only  of  casts.  There  is  no  renal  epi- 
thelium, nor  any  pus. 

The  casts  which  especially  belong  to  this  disease,  and  Charac- 
may  perhaps  be  regarded  as  peculiar  to  it,  are  of  coarse  granular. 
granular  texture,  large,  opaque,  and  conspicuous.     These, 
which  are  well  represented  in  the  plate,  are  almost  in- 
variably present,  if  casts  are  present  at  all. 

To  hazard  a  conjecture  as  to  their  composition,  they  Consistiug 
may  consist  of  fibrine  which  has  been  broken  into  frag-  fibrine. 
ments,  or  completely  disintegrated  into  a  granular  debris 
by  changes  which  it  necessarily  undergoes  during  its  slow 
passage  along  the  renal  ducts.  Acetic  acid  makes  these 
casts  translucent,  and  often  shows  fragments  of  fibrine  in 
them.  Fibrine  if  allowed  to  decompose  in  water  breaks 
down  into  a  coarse  granular  material  closely  resembling 
the  casts  in  question.  The  granular  casts  which  are 
found  in  nephritis,  and  are  composed  of  altered  epithe- 
lium, are  totally  different  in  appearance. 

Beside  these  casts  others  are  very  often  present  which  Tubal 
consist  of  fibrine  in  its  natural  transparent  condition ;  but  bite  Tom^ 
since  such  casts  occur  with  every  variety  of  renal  disease,  plication. 
they  are  of  less  diagnostic    importance   than   the   dark 
granular  variety. 

Granular  degeneration  sometimes  becomes  complicated 
towards  the  close  of  the  disease  with  more  or  less  of  tubal 
catarrh.  This  intercurrent  disorder  may  be  recognized 
by  the  nature  of  the  urinary  deposit,  as  well  as  by  the 
scantiness  of  the  urine  and  the  tendency  to  dropsy.     It 
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may  be  presumed  that  this  condition  is  at  least  partially 
present  when  epithelial  cells  are  shed.  When  this  is  the 
case  the  cells  are  found  as  a.  loose  deposit,  either  in  their 
natural  state  or  with  more  or  less  of  the  character  of  pus, 
beside  which  some  of  the  casts  will  imbed  cells  of  the 
same  kind.  The  casts  in  such  cases  are  of  a  mixed  sort ; 
some  coarse,  granular,  or  simply  fibrinous,  while  others 
are  of  the  epithelial  variety,  such  as  belongs  to  the  tubal 
disease. 


nished. 


Urea  di- 
minished. 


Chemical  Changes  in  the  Urine. 

Water  in-  Water. — Increased,  except  in  the  later  stages  of  the 

St  cHmi^*^  disease,  often  up  to  90  oz.  Towards  the  end  the  quantity 
frequently  falls  below  the  natural  standard.  It  may  even 
be  reduced  to  6  or  7  oz.  This  is  characteristic  of  a  very 
advanced  period. 

Urea.^ — Invariably  reduced,  though  not  to  a  great  ex- 
tent, until  a  very  advanced  condition  of  disease  is  reached. 
In  a  case  under  my  own  care  I  traced  the  diminution  of 
the  urea  as  the  disease  approached  its  end,  from  23-0 
grammes  to  8*7  in  the  24  hours.  The  disease  may  be 
present  for  a  long  time  without  much  diminution  of  urea, 
if  the  urine  remains  copious.  Towards  the  close,  how- 
ever, the  diminution  may  be  extreme.  Two  cases  of  the 
disease  are  recorded  by  Eosenstein,^  both  attested  by 
jpost-mortem  exammation,  in  which  the  daily  amount  of 
urea  fell,  before  death,  in  one  case  to  '3*5  grammes,  in  the 
other  to  the  exceedingly  small  amount  of  1-0  gramme. 
Sometimes  Tliis  is  the  extreme  of  diminution ;  a  more  usual  reduc- 
tion is  that  given  by  the  same  author  in  another  fatal 
case  (Wilhelmina  Karsten),^  when  the  quantity  varied 
from  19  to  12  grammes.  From  these  facts  it  appears 
that  the  variations  of  urea  do  not  differ  much  from  what 
takes  place  with  tubal  nephritis. 

>  For  the  normal  amount  of  the  constituents  of  the  urine  see  note,  p.  57. 

2  See  Eosenstein,  cases  of  W.  K.  Getz,  p.  121,  and  Fred.  Jauzen,  p.  192. 

3  Jhid.  p.  153. 
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Uric  Acid. — In  the  sligliter  forms  of  the  disease  but  Uric  acid, 
little    reduced.      In  the    more    advanced    stages    totally  ^'^^'""^• 
absent. 

PhospJioric    Acid.- — Always    diminished,    much    so  to-   Phospho- 
wards  the  end.     Generally    reduced   to    from  half  to  a  niuch 
quarter  of  its    normal  amount.     In  one  case  under  my  reduced. 
own  care  it  fell  to  "OS?  grammes  before  death.     This  is 
the  lowest  amount  I  have  observed  in  this  disorder. 

Sulphuric  Acid. — This  acid  is  reduced,  but  to  a  much  Sulphm-ic 
less  extent  than  the  phosphoric.     It  is  usual  to  find  that,  ^^^g,]^^ 
contrary  to  what  is  the  ease  in  health,  the  sulphuric  acid  little, 
is  more    abundant   than   the    phosphoric.      In   the    case 
alluded  to  above,  near  the  end  of   the  disease,  the  sul- 
phuric   acid    was    in    five    times    the     quantity  of    the 
phosphoric. 

Chlorine. — Affected  much  as  the  sulphuric  acid.  Ex-  Chlorine 
cept  in  the  later  stages  of  the  diseases,  where  the  urine  ^"^^'^'^  • 
has  become  scanty,  the  chlorine,  or  chloride  of  sodium, 
is  little  altered.  Towards  the  close  the  chlorine  fell,  in 
the  cases  already  referred  to,  as  low  as  1*13  grammes.  In 
a  case  recorded  by  Eosenstein  the  chloride  of  sodium 
reached  a  minimum  of  0*7  grammes.  In  both  these  cases 
the  urine  had  fallen  much  below  the  usual  quantity. 

The  Alkalies  and  Earths. — The  variation  of  these  con-  Little  ob- 
stituents  is  imperfectly  known;  but  it  is  ascertained  that 
they  are  generally  reduced,  though,  since  the  urine  is  les- 
sened in  acidity,  it  must  be  supposed  that  the  acids  suffer 
more  diminutiou.  Some  details  will  be  found  in  relation 
to  the  case  of  Dodd  (p.  ).431 

Abnormal    Constituents. — The    occasional    presence    of  Albumen. 
blood  has  already  been  discussed.     It  is  not  necessary  to 
say  more  about  the  albumen  than  that  it  is  often  absent 
during  the  earlier  stages  of  the  disease,  and  subsequently 
may  be  present  only  in  very  small  quantity.     Sometimes 
it  is  copious,  but  it  seldom  reaches  the  amount  seen  with 
tubal  nephritis.     It  does  not  appear  that  the  stage  or  ex-  Uncertain 
tent  of  the  disease  can  be  judged  of  by  the  amount  of  this  '"  ^"^0"°^. 
substance.     The  kidney  may  be  extremely  disorganised, 
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while  the  albumen  only  amounts  to  a  trace.  In  some 
cases,  where  it  has  been  abundant  dm'ing  the  process  of 
the  disease  it  diminishes  towards  the  close.  The  amount 
depends  much  upon  the  association  of  tubal  inflammation 
with  the  intertubal  disease. 
Crystal-  tjij^^  crjstalloids  as  recognized  by  the  guaiacum  test 

are  sometimes  found  in  great  abundance,  but  are  as  often 
totally  absent.     The  more  active  the  disease  in  the  pro- 
duction of  dropsy  and  other  symptoms  the  more  regularly 
is  the  blue  produced  by  this  process. 
Summary  Stating  shortly  the  chemical  changes  which  the  urine 

changes,  undergoes  in  granular  degeneration,  they  are  these.  The 
water  is  increased,  except  in  the  latter  stages  of  the  dis- 
ease ;  then  it  is  diminished.  The  urea,  the  uric  acid,  and 
the  phosphoric  acid  are  reduced,  but  not  to  a  great  ex- 
tent, until  the  urine  has  become  scanty  and  the  end 
approaches. 

The  sulphuric  acid  and  the  chlorine  are  diminished, 
especially  towards  the  last,  but  these  substances  are  less 
influenced  by  the  disease  than  are  the  other  components 
of  the  urine. 

Albumen  not  invariably  present,  variable  in  quantity, 
often  in  small  amount. 

Cases. 

The  following  cases  are  appended  as  illustrations  of 
the  course  and  symptoms  of  granular  degeneration. 

Two  of  which  children  are  the  subjects  are  placed  first, 
rather  as  deserving  notice  from  their  rarity  than  as  re- 
presenting the  common  incidence  of  the  disease. 

Unsuspected  granular  degeneration  in  a  child,  headache,  and 
vomiting  ;  death  by  cerebral  extravasation  at  the  age  of 
12.  Kidneys  pervaded  with  copious  nuclear  growth,  in 
which  capillaries,  apparently  newly  developed,  could  be 
traced.  Hypertrophy  of  heart  and  characteristic  change 
in  arteries : — 
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Emily  Tillett  died  at  the  age  of  twelve  years  in  the  following 
circumstances.  She  was  brought  as  an  out-patient  to  the  Hos- 
pital for  Sick  Children  -with  pain  in  the  head  and  sickness,  which 
recurred  conjointly  about  once  a  week.  She  was  pallid,  and  her 
tongue  was  dry,  yellowish,  and  sometimes  brown.  Little  was 
ascertained  of  her  antecedents  save  that  she  had  had  several  of 
the  complaints  of  childhood,  including  scarlatina,  which  was  not 
known  to  have  been  attended  by  renal  sequelae.  An  attack  of 
more  than  ordinarily  severe  pain  in  the  head,  said  to  have  been 
attended  by  double  vision,  led  to  her  admission  after  three 
months'  attendance. 

She  walked  from  her  home  to  the  hospital  and  upstairs  to 
bed.  During  the  following  night  she  was  observed  to  be  much 
excited,  screaming  and  throwing  herself  about.  In  the  early 
morning  attention  was  attracted  by  her  increased  pallor,  and  it 
was  found  that  her  lips  were  blue,  the  eyes  half-shut,  the  right 
pupil  contracted,  while  the  left  was  dilated,  and  the  breathing 
jerking  and  irregular,  while  the  heart  was  acting  tumultuously. 
Upon  this  she  rapidly  became  comatose,  and  so  died  half  an  hour 
after  the  alteration  was  observed. 

On  post-mortein  examination  a  large  mass   of  recently   extra-   Post- 
vasated  coagulum  was  found  in  an  irregularly  torn  cavity  in  the  gxamina- 
posterior  lobe  of  the  left  hemisphere.     The  clot,  which  was  about  tion. 
as  large  as  a  goose's  egg,  had  broken  the  surface  of  the  brain,  so 
that  part  of  it  was  visible  immediately  on  the  removal  of  the 
dura  mater.     Inwardly  it  had  similarly  ruptured  the  wall  of  the 
left  lateral  ventricle,  though  in  neither  direction  had  there  been 
any   escape.     The  ventricle  contained  a  small  quantity  of  blood- 
tinged  serum. 

The  superficial  convolutions  were  generally  flattened.  The 
arteries  of  the  brain  Avere  fi*ee  from  atheroma,  but  it  was  noticed 
that,  especially  about  the  choroid  plexuses,  they  were  preternatu- 
rally  stiff.  Microscopic  examination  showed  that  the  arteries  of 
the  pia  mater  as  well  as  of  the  kidney  were  irregular  in  outline, 
dotted  with  oil,  and  much  thickened  both  in  their  muscular  and 
fibrous  coats.  These  vessels  are  figured  in  the  chapter  upon  the 
vascular  changes  connected  with  renal  disease. 

The  heart  weighed  8^  oz.  The  left  ventricle  was  contracted 
and  enormously  hypertrophied,  the  valves  healthy.  The  lungs 
were  somewhat  congested,  but  natural  in  other  respects. 

The  kidneys,  which  were  the  only  remaining  organs  otherwise 
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than  normal,  were  verj  unequal  in  size,  the  left  weighing  2  oz., 
the  right  but  half  an  ounce. 

The  larger,  which  was  nevertheless  morbidly  small,  had 
thickened  and  adherent  capsules,  which  when  peeled  off  (a  matter 
of  some  difficulty)  left  a  level  though  not  glossy  surface,  save  that 
at  about  the  centre  of  the  gland  was  a  somewhat  reddish  cica- 
tricial depression.  In  section  an  atrophy  common  to  both  cortical 
and  medullary  substance  was  manifest.  The  usual  proportion 
was  maintained,  except  that  opposite  the  superficial  sinking  a 
cone  was  in  absolute  contact  with  the  capsule,  from  a  total  loss 
of  cortex  at  that  spot.  The  texture  of  the  cortex  was  unnatural, 
of  buff  and  red  coarsely  intermingled,  that  of  the  cones  appa- 
rently natural. 

The  smaller  kidney  nearly  resembled  the  larger  in  character, 
though  much  more  shrunk.  It  had  the  same  thickened  and  well- 
nigh  inseparable  capsule,  the  same  level  but  scarcely  smooth 
surface,  and  similar  characters,  both  of  cones  and  cortex,  were 
exposed  in  section,  though  so  little  of  either  remained  that  the 
pelvis  was  in  some  places  within  an  eighth  of  an  inch  of  the 
capsule,  nowhere  more  than  half  an  inch  from  it. 

Both  pelves  were  large  in  relation  to  what  remained  of  the 
kidneys,  but  neither  of  more  than  their  natural  capacity.  The 
left  ureter  was  slightly  dilated. 

With  the  microscope  the  changes  in  the  two  kidneys  were 
found  to  be  of  the  same  nature.  The  cortices  were  occupied  and 
their  natural  structure  in  great  measure  replaced  by  a  copious 
nuclear  formation — a  dense  congeries  of  nuclei  and  fibre — in  inti- 
mate connection  with  the  arteries  and  fibrous  tissue  of  the  organ, 
by  which  the  tubes  were  separated,  compressed,  and  apparently 
largely  extinguished,  since  wide  tracts  were  seen  without  any 
trace  of  anything  but  the  new  growth.  This  was  often  seen  in 
insular  stellate  masses  lying  at  the  junctions  of  several  tubes  and 
insinuating  its  processes  between  them.  It  blended  itself  with 
and  indeed  universally  pervaded  the  trabecular  matrix  of  the 
gland,  thickening  its  strands  and  narrowing  its  interspaces.  The 
arteries  in  relation  to  the  fibroid  or  nuclear  formation  were 
everywhere  thickened,  and  where  the  growth  existed  in  mass  it 
was  seen  to  be  closely  intersected  by  a  network  of  capillaiy  ves- 
sels whose  walls  were  of  inappreciable  thickness,  but  whose  course 
could  be  distinctly  traced  by  the  blood  corpuscles  within  them. 
These   vessels    were   evidently   new  structures  as  parts  of  the 
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gi'owtli  in  which  they  lay ;  their  extreme  delicacy,  together  with 
their  close  and  regular  arrangement,  made  it  impossible  to  suppose 
that  they  were  primaeval  remnants,  since  they  could  not  have 
survived  encroachment  and  pressure  which  had  been  such  as  to 
displace  or  destroy  all  the  more  resisting  elements  of  the 
organ. 

Where  the  tubes  remained  they  were  sometimes  compressed, 
elsewhere  dilated  to  tAvice  or  thrice  their  normal  width,  and 
h-regularly  packed  with  detached  partially  fatty  epithelium. 

The  two  kidneys  differed  chiefly  in  the  greater  abundance  in 
the  larger  of  the  swollen  tubes,  in  the  smaller  the  greater  extent 
of  the  delicately  vascular  nuclear  growth.  The  appearances  here 
described  are  represented  in  the  woodcuts  at  page  365. 

This  case  is  sufficiently  striking  in  the  occurrence,  at  the  early  Comments, 
age  of  twelve,  not  only  of  the  interstitial  disease  of  the  kidney, 
but  of  large  cerebral  extravasation.  The  hsemorrhagic  was 
consequent  upon  the  cardio- vascular,  and  that  consequent  upon, 
or  in  another  view  associated  w^ith,  the  renal  mischief.  But  the 
belief  that  the  arterial  is  merely  coincident  with  the  renal  change 
as  part  of  an  universal  degeneration  is  as  diflBcnlt  to  adapt  to 
such  a  case  as  it  is  to  imagine  the  decrepitude  of  age  in  the 
nursery.  If  we  hold  the  kidneys  to  have  been  primarily,  and 
the  arterial  system  consequently  affected,  the  difficulty  limits 
itself  to  the  question  w^hy  these  organs  should  at  this  unwonted 
time  of  life  have  become  thus  diseased.  The  origin  of  this  renal 
disorder  is  often,  perhaps  generally,  obscure.  But  the  urethral 
dilatation  was  sufficient  at  least  to  suggest  that  some  bygone  ob- 
struction to  the  exit  of  urine,  whether  calculous  or  of  some 
other  kind,  ma}^  have  set  up  the  morbid  process.  The  interstitial 
growth  in  the  kidney  was,  as  is  usual,  profuse  in  proportion  to 
the  youth  of  the  subject.  The  fibroid  hyperplasia  seems,  in 
such  cases,  to  participate  in  the  general  activity  of  nutrition 
belonging  to  the  period  of  childhood  ;  we  see  this  not  only  with 
young  granular  kidneys  but  with  the  hepatic  cirrhosis  of  early 
life.  But  however  profuse  and  active  in  growth  was  the  fibroid 
element,  the  process  by  which  the  kidneys  were  destroyed  did 
not  essentially  differ  from  what  happens  to  them  commonly  at 
later  periods  ;  and  the  secondary  results  in  general  symptoms, 
arterial  changes,  and  in  the  fatal  hsemorrhagic  accident  were 
precisely  what  might  have  happened  at  threescore. 
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Granular  degeneration  of  the  Jcidneys  in  a  hoy  of  fourteen, 
sequent  upon  vesical  calculus.  Symptoms  chiefly  cerebral 
and  gastric,  with  complete  absence  of  dropsy.  Hyper- 
trophy of  heart,  with  charactei-istic  arterial  changes. 
Ulceration  of  small  bowel,  with  peritonitis. 

Charles  Dodd,  fourteen  years  of  age,  a  boy  with  a  wizened 
face  and  a  parchment  complexion,  came  into  St.  George's  Hos- 
pital with  the  following  antecedents. 

At  the  age  of  three  years  he  was  crushed  for  stone  with  ap- 
parent success,  but  never  quite  recovered  his  former  health  or 
throve  as  formerly;  he  remained  pale  though  not  especially  weak. 
Three  years  before  admission  he  became  liable  to  attacks  of 
headache  and  vomiting,  which  were  especially  urgent  before 
breakfast,  immediately  on  getting  up.  The  rejected  matter  was 
not  bilious,  but  mostly  consisted  of  white  froth.  The  headache 
was  in  the  forehead  and  temples,  and  was  usually  relieved  by  the 
sickness.  The  attacks  usually  came  on  about  once  a  fortnight. 
He,  however,  was  able  to  carry  a  butcher's  tray  until  in  May  1872 
one  eye  became  bloodshot,  and  the  sight  of  both  dim.  In  the 
following  August  a  protracted  attack  of  vomiting,  followed  by 
a  period  of  unconsciousness  with  clenching  of  the  teeth  and 
twitching  of  the  right  arm,  sent  him  again  to  the  hospital,  where 
for  the  first  time  he  became  my  patient,  suffering,  as  was  supposed, 
from  a  cerebral  tumour,  a  diagnosis  due  in  part  to  the  testimony 
of  the  ophthalmoscope. 

His  complexion,  the  characteristic  '  pallor  luteus,'  and  the 
absence  of  paralysis  or  lateral  irregularity,  led  at  once  to  the 
suspicion  of  albuminuria.  There  was  no  dropsy  nor  had  there 
ever  been  any,  nor  had  the  boy  had  scarlatina  or  measles  or  any 
serious  illness  save  that  produced  by  the  stone  and  its  extraction. 
The  cardiac  dulness  was  increased ;  there  was  no  murmur.  He 
was  thirsty,  and  passed  urine  with  much  frequency  and  in  more 
than  natural  quantities.  It  was  pale,  of  low  specific  gravity,  and 
wanting  in  acidity.  It  gave  a  scarcely  perceptible  cloud  with 
heat,  but  a  distinct  albuminous  line  when  tested  in  bulk  with 
nitric  acid.  Microscopic  examination  at  first  failed  to  show  any 
casts,  but  repeated  with  much  care  on  several  occasions  one 
strongly   defined  hyaline  cast  was   at  last  found  with    several 
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fragments  apparently  of  the  same  nature.  With  these  were  a 
few  large  spherical  bodies,  some  of  which  were  nucleated,  others 
opaquely  granular. 

The  renal  origin  of  the  symptoms  was  thus  placed  beyond 
doubt ;  and  the  total  absence  of  oedema  and  manifest  hyper- 
trophy of  the  heart,  together  with  the  insidious  and  apparently 
causeless  access  of  the  complaint,  led  to  the  unhesitating  belief 
that  the  kidneys  were  of  the  granular  order,  notwithstanding  the 
rarity  of  the  affection  at  the  age  of  fourteen. 

A  chemical  examination  of  the  urine  was  made  a  few  days 
later  with  results  which  are  appended. 


Urine  for  24  hours  ending  August  31. 


Quantity  .... 

2350-  C.C. 

Specific  Gravity 

1105-2 

Albumen  .... 

2-96  grammes 

Urea          .... 

.     18-8 

Salts  of  Potash  and  Soda 

6-988     „ 

Salts  of  Lime  and  Magnesia 

•615     „ 

Lime  (Ca.  0) 

•188     „ 

Magnesia  (2  Mg.  0)  . 

•049     „ 

Phosphoric  Acid 

1-5 

Sulphuric  Acid 

•91 

Chlorine    .... 

2-06 

He  was  treated  at  first  with  a  single  view  to  his  evident 
urasmic  state ;  he  had  small  doses  of  the  tartrates  of  iron  and 
potash  with  acetate  of  ammonia  as  a  diaphoretic. 

Little  change  took  place  in  his  symptoms  until  September  1, 
when  he  complained  of  pain  in  the  belly,  which  was  now  rather 
tender  and  full.  He  was  a  little  delirious  especially  on  waking, 
but  had  no  headache  or  other  nervous  symptoms.  The  bowels 
were  slightly  loose,  and  bleeding  at  the  nose  which  he  Tiad  suffered 
from  pi'eviously  had  recurred.  The  yellowish  pallor  of  the  face, 
without  tint  of  pmk,  and  the  sharpness  of  his  features  were 
striking,  and  the  latter  characteristic  became  more  so  day  by  day, 
until  he  assumed  a  haggard  look  seldom  presented  at  his  time  of 
life.  The  abdominal  pain  continued  with  intermissions  and  was 
attributed  by  the  boy  himself — he  had  served  a  butcher — to  '  a 
twisting  of  the  guts.'  He  was  generally  brisk  and  sharp  by  day, 
though  often  delirious  at  night.  Fomentations  and  various  local 
measures  of  the  like  purport  were  used  with  some  temporary  but 
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no  lasting  I'elief.  The  bowels  were  now  (September  4)  habitu- 
ally loose,  but  the  motions  contained  nothing  abnormal. 

He  underwent  no  farther  change  until  September  9,  when, 
while  asleep,  he  had  an  attack  of  general  but  not  violent  convul- 
sion. In  the  following  night,  without  any  recurrence  of  the 
convulsion  or  any  apparent  cerebral  symptoms,  he  died  somewhat 
suddenly. 

The  temperature  had  been  taken  fi-equently  in  the  course  of 
the  illness  :  it  varied  from  99-0  to  99'6. 
Post-  On  j905i-worfem  examination  the  brain  was  found  to  be  ex- 

ceedingly anaemic,  the  fluid  under  the  arachnoid  and  in  the 
ventricles  was  somewhat  in  excess,  but  the  convolutions  were  not 
flattened. 

The  lungs  and  pleurae  were  natural.  The  heart  weighed  eight 
ounces.  The  left  ventricle  was  contracted  and  highly  hypertro- 
phied,  its  walls  nearly  an  inch  in  thickness.  The  valves  were 
practically  healthy,  and  no  sign  of  endocardial  or  vascular  disease 
was  presented  to  the  unassisted  eye  save  small  specks  of  atheroma 
upon  the  mitral  valve,  on  the  thoracic  and  abdominal  aorta,  the 
coronary  arteries  and  the  vessels  of  the  brain. 

The  microscope  showed  the  arteries  of  the  pia  mater  to  be 
greatly  thickened  both  in  their  muscular  and  their  fibroid  coats, 
and  to  be  in  an  extreme  stage  of  fatty  degeneration. 

There  was  a  considerable  quantity  of  yellowish  purulent  fluid 
in  the  peritoneal  cavity,  and  the  intestines,  especially  towards  their 
lower  part,  were  firmly  matted  together.  The  lower  two  feet  of 
the  small  bowel  were  deeply  ulcerated.  The  ulcers  were  various 
in  shape,  in  some  places  linear  following  the  valvulae  conniventes 
around  the  intestines,  elsewhere  large,  irregular,  and  con- 
fluent. They  often  exposed  the  peritoneal  coat.  The  inter- 
vening mucous  membrane  was  generally  swollen,  even  so  as  to 
present  nodular  or  bossed  prominences  between  adjacent  ulcers. 
It  was  congested,  often  to  ecchymosis.  The  connected  mesen- 
teric glands  were  congested. 

The  kidneys  were  very  uneqiial  in  size,  though  similarly 
affected  as  to  their  structure.  The  left  weighed  3|  ounces, 
the  right  but  7  drachms.  The  larger  was  of  full  and  rounded 
outline,  and  on  the  removal  of  the  capsule,  which  was  thickened, 
a  largely  granular  surface  was  exposed,  the  circular  prominences 
being  separated  by  well-marked  pinkish  or  grey  intervals.  In 
section  the  cones  in  some  places  nearly  touched  the  surface,  owing 
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to  the  superficial  sliriuking  of  the  cortex,  while  between  the  cones 
no  loss,  or  even  some  swelling,  of  this  part  of  the  organ  was 
apparent.  The  smaller  kidney  was  in  a  similarly  granular  con- 
dition as  regarded  its  surface  ;  it  differed  from  its  fellow  chiefly 
in  the  extreme  attenuation  of  the  cortex  and  a  considerable 
dilatation  of  the  pelvis,  which  was  not  only  large  in  comparison 
to  the  shrunk  remnants  of  the  gland,  but  absolutely  increased  as 
if  by  distention.  The  upper  part  of  the  ureter  was  also  dilated, 
but  no  obstruction  there  or  elsewhere  cou.ld  be  found.  Exam- 
ined microscopically,  the  tissue  of  the  two  organs  was  in  practi- 
cally the  same  state.  The  epithelium,  was  not  fatty  nor  markedly 
changed.  Masses  of  shrunk  tubes  were  seen  more  or  less  im- 
bedded in  a  nuclear  fibroid  growth  which  with  them  formed  the 
intergranular  depressions  and  penetrated  the  organ  wedge-wise 
from  its  capsular  surface.  Other  tubes  were  distended  and 
variously  occupied.  The  arteries  were  strikingly  thickened  and 
imbedded  in  nuclear  fibroid  tissue. 

This  case  comprises  several  points  of  more  than  common  Comments, 
interest ;  the  youth  of  the  subject  of  it,  the  apparent  origin  of 
the  disease  in  stone  or  some  process  involved  in  retention  or  set 
up  by  cystitis,  the  almost  sole  and  even  delusive  manifestation  of 
the  disorder  until  nearly  its  close  by  its  cerebral  and  optic  results, 
and  finally  the  exceptional  state  of  bowel  which  accompanied  its 
last  stage. 

The  condition  of  bowel,  not  dysenteric,  for  it  was  confined  to 
the  small  intestine,  without  history  of  typhoid,  sign  of  tubercle, 
or  any  circumstances  with  which  we  are  wont  to  associate  intes- 
tinal irritation,  is  noteworthy  if  only  from  its  rarity.  Ihave  j)re- 
served  a  record  of  an  almost  exactly  parallel  instance  which 
occun*ed  in  the  person  of  a  young  woman  who  died  in  the  hos- 
pital twenty-two  years  ago.  She  had  the  characteristic  symptoms 
of  granular  degeneration  of  the  kidney,  though  some  of  them  were 
hardly  then  recognized  as  such.  Frequent  vomiting,  constant 
nausea,  gradual  obscuration  of  sight  nearly  to  blindness,  headache, 
and  pale  copious  and  slightly  albuminous  urine.  In  addition  she 
had  severe  colicy  pain  and  diarrhoea.  It  was  found  that  beside 
typical  granular  kidneys  and  a  hypertrophied  left  ventricle  she 
had  as  the  only  other  morbid  appearance  ulceration  of  the  lower 
half  of  the  ileum  with  thickening  and  injection  of  its  walls  and 
attendant  peritonitis  with  the  effusion  of  lymph  and  turbid  fluid. 
A  third  case  of  the  same  kind,  for  which  I  am  indebted  to  Dr. 
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Greenliow,  is  alluded  to  in  the  next  cliaptei*.  It  is  Lard  to  explain 
these  cases  but  on  the  supposition  that  the  enteric  resulted  from 
the  renal  change.  The  common  circumstances  of  intestinal  ulcer- 
ation were  equally  wanting  in  all.  The  coincidence,  however, 
of  which  the  instances  mentioned  furnish  the  only  examples  I 
know,  is  little  more  than  a  pathological  curiosity. 


Granular  Degeneration ;  insidious  approach  with  alteration 
of  temperament.  Paraplegia.  Total  absence  of  QJclema. 
Death  from  an  Apoplectic  attach.  Examination  of 
Kidneys. 

During  the  year  1867  I  frequently  visited,  in  company  with 
Mr.  Hatherley,  who  had  charge  of  the  case,  a  literary  gentleman 
who  is  the  subject  of  the  following  account. 

This  gentleman,  who  was  of  spare  figure,  and  of  active  and 
abstemious  habits,  underwent  of  late  years  a  gradual  alteration  in 
temperament  which  made  his  friends  apprehensive  of  mental 
disease.  He  became  depressed  in  spirits,  prone  to  tears,  and  un-> 
naturally  irritable  in  temper.  He  found  himself  disposed  to  take 
alcoholic  stimulants  in  much  larger  quantities  than  heretofore. 
He  became  weaker  and  somewhat  thinner  than  usual ;  and  fre- 
quently complained  of  pain  in  the  loins,  whicli  was  thought  to  be 
rheumatic.  His  intellect  remained  clear  and  vigorous,  and  he 
continued  to  pursue  his  avocations,  though  with  fatigue  and 
difficulty. 

One  Sunday  during  September,  1866,  while  walking  home 
from  church,  he  suddenly  became  incompletely  paralysed  in  the 
lower  limbs,  so  that  he  staggered  in  his  gait.  He  reached  home 
with  some  difficulty,  and  was  seen  the  next  day  by  Mr.  Hatherley 
and  myself.  There  was  then  a  want  of  power  in  both  legs,  such 
that  he  could  only  walk  a  few  steps,  and  that  with  staggering 
and  difficulty.  There  was  decided  numbness  in  the  affected 
limbs,  and  there  was  retention  of  urine.  There  was  a  sensation, 
not  amounting  to  pain,  without  tenderness,  in  the  lumbar  region 
of  the  spine. 

The  complexion  was  pallid  and  somewhat  sallow.  The  skin 
was  cool,  the  tongue  clean,  the  jjulse  slow  (60).  There  was  no 
trace  of  oedema.     There  was  no  history  of  gout.     It  was  stated 
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tliat  for  some  time  past  the  urine  had  been  passed  in  increased 
qiiantity,  and  with  frequency,  especially  at  night. 

Some  which  had  been  drawn  off  with  a  catheter  was  ex- 
amined;  it  was  albuminous  (albumeu=  jV),  sp.  gr.  1014).  It  was 
natural  in  colour  and  acidity.  Under  the  microscope  a  number 
of  very  transparent  casts,  some  faintly  granular  and  some  dotted 
with  oil  globules,  were  seen.  There  were  also  crystals  of  uric 
acid. 

It  was  sufficiently  clear  that  this  gentleman  was  the  subject 
of  granular  degeneration  of  the  kidneys.  This  view  was  com- 
municated to  his  family,  with  a  warning  as  to  his  precarious 
tenure  of  life.  The  paraplegia  was  regarded  as  secondary  to  the 
renal  disease. 

Iodine  liniment  was  now  applied  to  the  spine ;  the  bowels 
were  relieved  by  medicine ;  and  a  mixture  containing  iron  and 
phosphoric  acid  was  given,  to  which  after  a  time  strychnine  was 
added. 

The  paraplegia  gradually  diminished,  though  it  never  entirely 
disappeared,  and  the  patient  resumed  much  the  same  state  of 
health  as  before  the  attack.  He  further  improved  under  the  use 
of  weekly  vapour  baths,  and  showed  so  little  outward  sign  of 
illness  that  his  relatives  were  inclined  to  hope  that  an  erroneously 
grave  view  had  been  taken  of  the  case,  and  quoted,  or  perhaps  I 
should  say  misquoted,  in  support  of  this  hope,  the  opinion  of  a 
medical  friend  to  the  eflPect  that  '  the  urine  contained  no  more 
albumen  than  it  ought.' 

The  urine,  however,  continued  as  described;  the  quantity  of 
albumen  and  the  nature  of  the  casts  underwent  no  change. 

As  the  following  summer  approached  he  expressed  himself  as 
not  feeling  so  well  as  in  colder  weather,  and  the  stomach  became 
irritable,  insomuch  that  he  vomited  occasionally  after  meals. 
The  end  came  suddenly.  One  morning  in  June,  when  he  was 
thought  to  be  unusually  well,  and  was  preparing  to  go  a 
short  distance  into  the  country,  he  was  found  on  the  floor  of 
his  bed  room  helpless  and  speechless,  but  not  quite  insensible. 
He  had  vomited.  He  was  found  to  have  lost  the  use  of 
the  left  limbs.  He  rapidly  became  quite  unconscious,  with  ster- 
torous breathing,  and  died  about  two  hours  after  the  beginning 
of  the  attack.  He  had  no  convulsion.  He  died  at  the  age  of 
fifty-two. 

Permission  was  obtained  to  examine  the  kidneys,  but  it  was  not 
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possible  to  open  eitber  tbe  bead  or  tbe  spine.  Tbe  body  was 
lean  ;  tbere  was  no  trace  of  oedema. 

Tbe  kidneys  were  surrounded  by  adberent  cellular  tissue  and 
fat.  Tbe  capsules  were  closely  adberent,  so  mucb  so  as  in  some 
places  to  tear  up  tbe  surface.  Tbe  organs  were  sbrunk  to  about 
balf  tbeir  proper  weigbt.  Tbeir  surfaces  were  covered  witli 
closely  set  granulations,  small  but  very  distinct. 

On  section  tbe  cortex  appeared  to  be  mucb  wasted.  Tbe 
bases  of  tbe  cones  in  some  places  almost  toucbed  tbe  surface  of 
the  kidney,  wbile  in  most  parts  not  more  tban  tbe  tbickness  of  a 
sbilling  intervened.  Tbe  cones  tbemselves  were  sprinkled  witb 
wbite  specks  of  urate  of  soda.  A  few  small  cysts  appeared  botb 
in  section  and  on  tbe  surface. 

Tbis  case  is  somewbat  remarkable,  in  consequence  of  tbe  in- 
tercurrence  of  spinal  paralysis.  I  bave  seen  no  otber  case  in 
"wliicb  tbis  bas  taken  place,  nor  am  I  aware  tbat  sucb  a  compli- 
cation bas  been  recorded.  Altbougb  tbe  cord  could  not  be 
examined,  tbere  is  little  doubt  tbat  tbe  lesion  was  a  small  extra- 
vasation of  blood  witbin  its  substance.  Tbe  same  tendency 
sbowed  itself  in  a  more  fatal  form  in  tbe  final  apoplectic  seizure. 
Botb  occurrences  were  results  of  tbe  general  arterial  degeneration 
wbicb  accompanies  tbe  renal  disease.  Tbat  tbe  final  seizure  was 
dependent  upon  extravasation  is  rendered  probable  by  tbe  pre- 
sence of  bemiplegia,  wbicb  dees  not  occur  from  mere  uremic 
disturbance.  In  tbe  absence  of  drcpsy  tbe  case  is  cbaracteristic, 
and  scarcely  less  so  in  tbe  mental  depression.  Tbe  kidneys  were 
truly  gouty ;  tbey  contained  urate  of  soda,  tbougb  no  gout  bad 
sbown  itself  externally. 
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In  the  following  case  the  apoplectic  tendency  of  the 
disease  is  also  prominently  displayed. 


Granular  Degeneration  of  the  Kidneys. 
Characteristic  JJrine.  Successive 
Post-mortem,  examination. 


Occasional  Oedema. 
Apoplectic    attacJis. 


Jobn  Sbave,  fifty-two  years  of  age,  was  admitted  at  St. 
George's  Hospital,  ISfovember  3,  1858.  He  was  a  botel-porter,  a 
temperate  person,  as  be  said  ;  in  tbe  babit  of  drinking  '  only 
small  beer.'  He  was  under  tbe  care  of  Dr.  Bence  Jones.  Two 
years  before  be  bad  bad  an  attack  of  illness  with  much  swelling 
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of  the  legs,  but  there  had  been  little  oedema  since.  Three  days 
ago  he  had  been  attacked  with  vomiting,  and  had  since  had  head- 
ache, nansea,  and  pain  in  the  loins.  He  denied  having  had  any 
fit,  bnt  his  statements,  from  his  uncertain  state  of  mind,  could 
not  be  depended  upon.  He  was  pallid,  but  there  was  no  ojdema. 
For  several  days  after  admission  he  remained  in  a  sluggish  con- 
dition, with  a  peculiar  heavy  manner,  unwilling  to  sjieak,  but 
answering  rationally  when  roused.  He  complained  of  constant 
pain  across  the  forehead,  and  also  in  the  loins ;  the  latter  of  a 
very  superficial  character  and  affected  by  movement  or  pressure. 
All  the  limbs  could  be  used,  the  arms,  however,  with  slowness 
and  apparent  difiicuUy ;  there  was  a  loss  of  sensibility  in  both 
hands,  and  to  a  smaller  extent  in  both  forearms. 


Granular  Casts  and  Cells  of  Renal  Epithelium.     From  case  of  Slinve. 


The  faeces  were  passed  into  the  bed,  and  the  urine  upon  the 
floor,  apparently  by  choice.  Enough  was  disposed  of  in  this 
manner  to  prove  it  to  be  very  copious.  Some  which  was  obtained 
was  pale,  clear,  and  albuminous  (albumen=:g^).  Acid,  sp.  gr. 
1015.  It  contained  numbers  of  coarse  dark  granular  casts,  of  a 
kind  very  characteristic  of  gi'anular  degeneration.  The  tongue 
was  white  and  tremulous,  the  pulse  7Q,  full  and  soft.  Cold  lotions 
were  applied  to  the  head,  a  blister  was  put  upon  the  neck,  and  a 
simple  saline  draught  was  ordered.  Under  the  influence  of  these 
remedies,  with  frequent  purges  of  compound  jalap  powder,  and 
latterly  a  mixture  containing  nitric  acid  and  iron,  he  continued 
to  improve,  lost  his  peculiarities  of  manner  and  conduct,  and 
almost  regained  his  usual  state  of  health.     The  urine  (November 
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15)  bad  the  same  characters,  the  albumen,  however,  being  in 
smaller  proportion.  Casts  of  the  same  sort  were  seen,  as  well  as 
others  of  a  more  transparent  kind. 

On  December  28  he  suddenly  fell  into  a  state  of  complete  in- 
sensibility. When  seen  he  was  unconscious  ;  no  paralysis  could 
be  made  out,  but  the  left  arm  was  colder  than  the  right,  and  the 
left  pupil  was  contracted  to  a  mere  point.  One  hand  was  kept 
upon  the  head,  as  if  that  were  the  seat  of  pain.  The  evacuations 
were  passed  unconsciously.  The  pulse  was  weak,  72.  After 
active  purgation  a  slight  gleam  of  consciousness  returned,  but 
now  (January  1)  it  was  observed  that  both  pupils  were  con- 
tracted, and  the  right  eye  squinted  inwards.  There  was  no 
paralysis  of  the  limbs.  He  went  on  seeming  rather  to  improve, 
■until  the  evening  of  the  6th,  when  he  had  another  fit,  which 
caused  his  death  before  the  following  morning. 

At  the  post-mortem  examination  the  kidneys  proved  to  be 
much  shrunk.  The  capsules  were  thickened  and  adherent.  The 
surfaces  showed  numerous  light-coloured  granules,  of  rather  large 
size,  set  upon  a  purplish  ground.  On  section  there  was  a  good 
deal  of  fat  around  the  pelves.  The  cortex  was  diminished  and 
contained  many  white  spots,  as  if  the  same  granules  which  ap- 
peared on  the  surface  were  scattered  through  the  substance. 
There  were  also  numbers  of  small  cysts  in  the  cortical  part. 

One  of  the  kidneys  was  tested  as  to  its  power  of  conveying 
water  by  the  vessels,  in  a  manner  already  described.  It  was 
found  that  only  about  one-third  of  the  quantity  of  water  passed 
through  the  organ,  which  a  healthy  kidney  should  transmit  under 
the  same  circumstances,  the  amount  being  40  oz.  5  dr.,  against 
119  oz.,  the  average  of  health.' 

The  large  arteries  were  visibly  narrowed. 

Under  the  microscope  it  was  found  that  there  was  a  general 
increase  of  the  fibrous  tissue  of  the  organ,  around  the  blood 
vessels  and  between  the  tubes.  The  tubes  in  the  cortex  were 
filled  with  dark  granular  matter,  partly  composed  of  closely- 
packed  epithelial  cells.  The  straight  tubes,  in  some  cases,  had  the 
same  contents  as  the  cortical,  while  others  contained  transpai^ent 
fibrins  dotted  with  oil.  Separate  epithelial  cells  obtained  from 
the  cortical  part  were  perfectly  natural. 

The  vessels  of  the  brain  were  extremely  atheromatous.  There 
was  a  good  deal  of  blood  extravasated  in  the  sac  of  the  arachnoid, 
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and  in  the  siibarachnoid  space,  over  both  hemispheres,  at  base  and 
vertex.  The  white  substance  was  firm  and  pale.  The  septum 
was  pushed  over  considerably  to  the  right  side  by  a  large  clot  in  the 
left  ventricle,  which  distended  its  cavity.  The  blood  here  was 
loosely  coagulated  and  black.  The  right  ventricle  contained 
blood-stained  serum,  but  no  pure  blood.  In  the  right  corpus 
striatum,  at  its  upper  and  anterior  part,  was  an  old  cyst,  the  w^alls 
of  which  were  of  a  brownish  colour  and  its  cavity  only  just 
perceptible. 

The  heart  was  greatly  hypertrophied,  principally  on  the  left 
side ;  it  w^eighed  22  oz.  The  valves  w^ere  healthy,  as  were  the 
aorta  and  large  vessels.  The  lungs  were  excessively  congested. 
All  the  abdominal  viscera  were  healthy  except  the  kidneys. 

This  case  exemplifies  many  of  the  symptoms  and  tendencies  Commems. 
of  granular  degeneration.  The  abundant  pale  albuminous  urine, 
the  dark  granular  casts,  the  absence  of  oedema,  all  pointed  to 
that  condition.  The  head  symptoms  were  shown  by  the  post- 
mortem examination  to  have  been  due  to  a  succession  of  extrava- 
sations of  blood  within  the  cranium  ;  they  were  such  indeed  that 
they  could  scarcely  have  resulted  from  simple  uremia.  The 
vomiting  and  pain  in  the  head  which  occurred  shortly  before  his 
admission  probably  marked  the  occurrence  of  the  extravasation 
which  was  found  upon  the  surface  of  the  brain.  This  was  spread 
equally  over  both  sides,  and  therefore  gave  rise  to  no  hemiplegia, 
but  to  loss  of  sensation  and  impairment  of  movement  on  both 
sides  alike.  The  two  apoplectic  attacks  which  occurred  during 
the  last  ten  days  of  his  life,  and  were  accompanied  by  distortion 
of  the  right  eye  and  contraction  of  the  left  pupil,  were  apparently 
due  to  a  smaller  and  then  a  larger  outburst  of  blood  into  the  left 
ventricle.  The  old  cyst  which  was  found  in  the  corpus  striatum 
probably  was  of  a  date  earlier  than  our  knowledge  of  the  case 
extended.  The  advanced  atheroma  of  the  arteries  displayed  in  a 
marked  degree  one  of  the  tendencies  of  the  disorder,  and  with  the 
help  of  the  hypertrophy  of  the  heart  caused  the  death  of  the 
patient. 

Granular  Degeneration  of  Kidneys  luithout  (Edema  or  any 
obvious  symptoms.  Bronchitis.  Emphysema.  Coyivul- 
sive  seizures.     Post-mortem  examination. 

Hubert  Jutsam,  forty-three  years  of  age,  a  painter,  of  tern- 
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pevate  habits,  came  hito  St.  George's  Hospital,  September  21, 
1859,  under  the  care  of  Dr.  Fuller. 

He  described  himself  as  having  had  bad  health  for  four  or 
five  years,  though,  without  definite  complaint.  He  never  had 
dropsy,  nor  pain  in  the  loins,  nor  observed  anything  vprong  with 
the  urine ;  for  ten  years,  however,  he  had  nocturnal  micturition, 
passing  water  about  six  times  in  the  night.  This  was  the  only 
evidence  of  renal  disease  that  conld  be  made  out  from  his  history. 
He  was  tliin,  and  had  a  worn  look.  He  had  been  subject  for  the 
last  six  weeks  to  long  fits  of  suffocating  cough,  which,  with  diffi- 


Granular  and  Hyaline  Casts.     From  case  of  Jutsum. 


culty  of  breathing,  constituted  his  chief  complaint.  He  could 
not  lie  down.  On  examining  the  chest,  dry  and  moist  bronchial 
sounds  were  heard  generally.  There  was  no  expectoration.  The 
urine  was  found  to  be  profuse,  pale,  and  clear  ;  it  was  acid,  sp. 
gr.  1014.  It  was  albuminous,  the  coagulum  about  one-sixth. 
Casts  were  found  of  two  sorts,  large  dark  granular  and  long 
narrow  hyaline.  Examined  repeatedly,  the  same  casts  always 
recurred.  Wine  was  freely  given,  with  antimonial  and  stimulating 
expectorants.  A  blister  was  put  upon  the  chest.  The  breathing 
gradually  became  worse,  and  on  October  12  he  had  a  convulsive 
fit,  with  a  good  deal  of  struggling.  He  remained  afterwards  in 
a  condition  of  partial  consciousness,  sitting  up  in  bed  distressingly 
restless,  with  cold  extremities  and  a  very  weak  pulse.     On  the 
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14th  he  was  quite  inseusiblc,  lying  on  his  back,  with  sordes  on 
the  teeth  and  lips.  He  still  swallowed  stimulants,  which  were 
libei'ally  administered,  and  to  the  surprise  of  everybody  he  rallied 
for  a  few  days.  On  the  28tb,  however,  the  difficulty  of  breath- 
ing increased,  and  with  it  the  orthopncea.  On  the  30th  he  had  a 
second  convulsive  seizure,  after  which  he  remained  insensible  and 
gradually  sank,  dying  on  the  following  day. 

At  the  iiosi-mortcm  examination  the  body  was  found  to  be  Tost- 
much  emaciated,  quite  free  from  oedema.  The  heart  was  large,  '"^'■'''"''• 
the  left  side  especially  mnch  hypertrophied  ;  the  valves  were 
healthy.  The  lungs  were  extremely  emphysematous,  and  there 
was  evidence  of  bronchitis.  The  kidneys  were  contracted,  weigh- 
ing together  only  G  oz.  The  surfaces  were  exceedingly  granular, 
the  capsules  adherent,  the  cortices  shrunk.  They  were  typical 
specimens  of  granular  degeneration. 

The  liver  and  sj^leen  were  small  and  hard.  The  suprarenal 
bodies,  and  all  the  organs  which  have  not  been  mentioned,  were 
natural. 

The  brain  was  not  examined. 

The  gradual  failure  of  health,  the  pale  albuminous  urine,  the  Comments, 
character  of  the  casts,  the  absence  of  dropsy,  and  last,  not  least 
significant,  the  occupation  of  the  man,  combined  to  declare  the 
nature  of  the  renal  disease,  which  was  clearly  recognised  during 
life.  Emphysema  of  the  lung,  to  which  in  this  case  many  of  the 
symptoms  were  due,  is  not  an  uncommon  complication  of  granu- 
lar degeneration.  The  renal  disease  in  this  case  had  probably 
been  progressing  for  many  years,  as  appeared  from  the  long 
continuance  of  nocturnal  micturition,  and  from  the  fact  that  the 
change  in  the  kidneys  was  such  as  could  not  have  been  produced 
in  a  short  period. 


Two  cases  of  Paroxysmal  Dyspnoea,  with  hypertrophy  of  the 
heart  and  the  general  signs  of  the  chronic  granular 
Mdney. 

A  gentleman  farmer,  of  active  habits,  and  hitherto  in  vigorous 
health,  became,  during  the  year  1872,  what  he  termed  asthma- 
tical ;  habitually  short-winded,  and  liable  to  paroxysms  of  dysp- 
noea. His  urine  was  found  by  Mr.  Gorham,  of  Tunbridge,  to 
contain  albumen. 

G  G 
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He  consulted  me  about  Marcli  20,  1873,  having  recently  had 
ao-onising  attacks  of  dyspnoea  in  the  night.  He  was  often  awoke 
shortly  after  going  to  sleep,  or  was  suddenly  seized  without 
sleeping  at  all,  with  extreme  distress,  di^awing  breath  with 
violent  effort,  absolutely  unable  to  lie  down,  clutching  with 
violence  at  furniture,  bedewed  with  sweat,  and  agonized  in 
expression,  and  thus  remaining  for  an  liour  or  two  in  w^hat 
seemed  a  mortal  struggle.  Relief  then  was  obtained,  often 
with  much  wheezing  and  frothy  expectoration  ;  and  then  per- 
haps a  few  hours'  sleep  in  the  sitting  posture. 

The  chest  was  everywhere  suinciently  resonant,  excepting  in 
the  praecordial  region,  where  was  a  large  extent  of  dulness,  such 
as  indicates  a  much  hypertrophied  heart.  The  sounds  were  dis- 
tant, but  free  from  murmur.  Tlie  impulse  was  scarcely  to  be 
felt.  The  air  entered  both  lungs  very  imperfectly,  the  left  most 
so,  the  feeble,  and  sometimes  almost  absent,  breath-sound  con- 
trasting remarkably  with  the  ample  resonance.  The  thorax  was 
moved  with  much  effort,  the  muscles  of  forced  inspiration  coming 
into  play  ;  it  was  lifted  rather  than  expanded  ;  the  epigastrium 
sank  with  each  inspiration.  It  was  thought  that  the  left  side 
expanded  less  freely  than  the  right. 

The  urine  was  rather  pale  ;  it  coagulated  to  about  one-fifth, 
and  had  a  sp.  gr.  of  1012.  The  legs  were  slightly  oedematous. 
The  face  was  shrunken  and  sallow,  and  his  aspect  one  which  con- 
trasted painfully  with  that  of  a  year  before. 

The  albuminuria,  the  oedema,  the  hypertrophy  of  the  heart, 
with  the  absence  of  murmur,  at  once  suggested  that  the  symp- 
toms were,  however  complicated,  primarily  renal.  Iron,  digitalis, 
and  vapour  baths  were  given.  With  these  the  oedema  disap- 
peared, as  likewise  did  the  albumen,  and  the  suspicion  that  the 
kidneys  were  the  starting-point  of  the  mischief. 

The  intermittence  of  the  albuminuria  suggesting — fallaciously 
as  it  tui^ned  out — that  the  kidneys  were  but  temporarily  con- 
gested, as  a  secondary  result  of  venous  obstruction,  the  source 
of  the  disorder  was  sought  elsewhere.  It  was  clearly  not  simple 
asthma — the  dyspnoea,  though  aggravated  paroxysmally,  was 
never  absent — and  mechanical  obstruction  to  the  admission  of 
air,  such  as  would  be  caused  by  a  growth,  appeared  to  be  the 
only  possible  solution. 

The  dyspnoea  continued — in  the  day  he  usually  breathed 
about  32  in  the  minute,  and  with  constant  heaving  effort.     The 


Chap.  IX.  GRANULAR  DEGENERATION— CASES.  443 

impulse  of  the  heart  was  found  about  1^  inches  outside  the  left 
nipple ;  and  here  and  between  this  spot  and  the  median  line 
was  a  loud  marked  reduplication  of  the  first  sound,  giving 
the  rhythm  of  a  galloping  horse.  This  reduplication  was 
heard  lattei'ly  at  all  times ;  earlier  only  during  the  nocturnal 
paroxysms. 

He  obtained  some  relief  from  anti-spasmodics,  more  particu- 
larly opiates,  but  he  grew  thinner ;  for  long  periods  he  never  lay 
down,  passing  most  of  his  time  propped  up  in  an  arm-chair, 
or  bending  forwards  over  a  table  ;  with  breathing  constantly 
laboured,  and  frequently  in  seizures  such  as  have  been  described. 
He  gradually  sank  and  died  on  June  ^,  after  a  course  of  more 
than  ordinary  suffering.  For  the  last  fortnight  or  so  the  attacks 
■were  absent,  though  the  dyspnoea  never  was.  He  wasted  and 
became  yellow  ;  and  during  the  last  few  days  the  albumen 
increased  so  that  the  urine  became  nearly  solid  when  boiled. 

On  post-mortem  examination,  which  was  made  by  Mr.  Warring-  Post- 

ton  Haward,  the  prgecordial  dulness  was  found  to  be  wholly  due  ''^^^ ^!^ 
'  i  •'  examina- 

to  enlargement  of  the  heart.  It  was  not  practicable  to  weigh  the  tion. 
organ,  but  it  was  apparently  of  at  least  twice  its  normal  weight. 
The  enlargement  was  entirely  due  to  the  left  ventricle,  which 
was  enormously  increased  in  absolute  substance  and  thickness  of 
wall,  while  the  cavity  was  larger  than  natural,  so  that  some 
degree  of  dilatation  was  mingled  with  the  hypertrophy.  The 
right  ventricle  was  not  increased  in  any  respect.  The  muscular 
substance  of  the  heart  was  fatty,  the  fibres  generally  dotted 
with  oil,  while  in  patches  nothing  could  be  detected  but  areolar 
tissue  and  large  oil-globules.  The  interior  of  the  heart  was 
practically  natural,  though  the  mitral  valve  was  spotted  with 
atheroma,  as  also  was  the  aorta.  The  lungs  wei'e  not  generally 
congested,  though  a  patch  of  old  pneumonic  consolidation  was 
found  at  the  upper  part  and  anterior  edge  of  the  right.  They 
were  generally  tough  in  texture,  as  is  sometimes  noted  in  con- 
nection with  old  heart-disease,  and  the  fibi-ous  septa  travei-sing 
them  were  often  markedly  thickened.  At  the  apex  of  the  right 
was  a  single  nodule  of  cretaceous  matter.  The  bronchial  tubes 
were  vascular,  and  contained  much  frothy  fluid.  Each  pleura 
contained  about  half  a  pint  of  clear  serum.  The  other  cavities 
and  organs  were  natural,  with  the  exception  of  the  kidneys, 
which,  though  too  much  decomposed  to  allow^  of  minute  descrip- 
tion, had  adherent  capsules  and  granular  surfaces,  and  were  much 

G   G    2 
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shrunk,   especially  in  tlieir    cortices,   in  wliich  were  numerous 
cysts. 

As  another  instance  of  paroxysmal  dyspnoea,  with  granular 
kidneys  and  cardiac  hypertrophy,  I  may  mention  that  o£  a  coun- 
try gentleman,  to  whom  I  was  called  in  ll^ovemher  last,  suffering, 
as  was  thouffht,  from  disease  of  the  heart.  I  found  an  attenuated 
person,  of  the  age  of  56,  whose  face  was  covered  with  the  red 
blotches  vulgarly  linked  with  intemperance,  described  by  the 
learned  as  acne  rosacea. 

His  complaint  was  of  agonizing  dyspnoea,  which  for  the  last 
ten  days  had  come  on  in  ■  nightly  paroxysms,  which  began  early 
in  the  night,  were  attended  with  the  strictest  orthopnoea,  inso- 
much  that  since  they  began  he  had  never  slept  but  in  a  chair, 
and  which  generally  resembled  those  of  ordinary  asthma,  except 
in  the  greater  distress  and  apprehension  which  they  involved, 
and  in  their  association  with  much  palpitation  and  sense  of  car- 
diac distress.  After  a  term  of  agony  and  terror  which  lasted,  at 
worst,  for  about  two  hours,  relief  would  come  with  the  expec- 
toration of  more  or  less  frothy  fluid,  sometimes  blood  tinged 
or  accompanied  with  separate  sputa  of  bloody  mucus,  at  the  same 
time  the  lungs  becoming  pervaded  with  coarse  moist  sounds. 

These  soon  subsided,  and  he  Avas  left  free  from  dyspnoea,  and 
with  natural  respiratory  sounds,  but  utterly  prostrate  in  body 
and  mind. 

Looking  further  into  the  case,  it  was  found  that  the  lung 
sounds  were  quite  natural,  and  the  heart  free  from  murmur, 
though  the  distance  of  the  sounds  and  greatly  increased  degree 
and  extent  of  dulncss  gave  evidence  of  enormous  hypertrophy. 
With  this  the  pulse  was  hard  and  tendon-like,  indicating  an 
extreme  increase  of  tension  ;  and  the  urine  pale,  abnormally 
copious,  of  low  specific  gravity,  and  decidedly  though  not  largely 
albuminous.  The  tongue  was  coated  and  dry,  and  there  was  a 
peculiar  odour  with  the  breath,  such  as  belongs  to  pressing 
ursemia.  The  surfaces  of  the  tibife  pitted  slightly  on  pressure, 
but  there  was  no  other  sign  of  dropsy. 

Enquiring  into  the  antecedents  of  the  attack,  it  was  found 
that  this  gentleman  had  for  several  years  suffered  much  from 
dyspepsia  and  morning  vomiting,  and  occasionally  from  head- 
ache ;  for  the  last  year  the  urine  had  been  increased  in  quantity — 
as  was  said,  to  several  times  its  proper  amount — while  the  patient 
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was  proportiouatelj  thirsty.  Contemporaneously  with  tliis 
marked  outbreak  of  renal  symptoms  he  snffered  a  bereave- 
ment which  gave  him  much  mental  suffering,  led  him  to  drink 
spirits  with  unaccustomed  freedom,  and  was  followed  by  a 
nervous  condition  approaching,  as  I  was  informed,  delirium  tre- 
mens, though  it  was  not  possible  to  say  how  much  due  to  his 
trouble  and  how  much  to  the  consolation  he  had  sought. 

The  treatment  resorted  to  consisted,  first,  in  the  restriction 
of  diet,  which  had  been  somewhat  largely  of  animal  food,  the 
prompt  use  of  elaterium,  calomel,  and  vapour  baths,  and  the  cau- 
tious inhalation  of  from  three  to  seven  drops  of  nitrite  of  amyl 
on  the  occurrence  of  the  paroxysm.  The  results  were  immediate 
and  marked ;  the  general  health  improved,  the  tongue  became 
clean  and  moist,  the  hardness  of  the  pulse  lessened,  the  paroxysms 
became  less  frequent,  and  on  their  recurrence  were  generally 
overcome  '  after  a  mortal  sti-uggle,'  as  the  patient  expressed  it, 
by  the  nitrite.  In  the  milder  attacks  he  found  mitigation  from 
ammonia  and  sulphuric  ether.  The  attacks  were  generally  asso- 
ciated with  extravagant  action  of  the  heart,  a  sense  of  cardiac 
distress,  and  much  increase  in  the  ra^e  and  force  of  the  pulse. 
It  was  noted  that  in  the  early  part  of  his  illness,  while  the  arterial 
tension  was  high,  there  was  sometimes  a  distinct  mitral  systolic 
murmur,  which  entirely  ceased  when,  under  treatment,  the  hard- 
ness of  the  pulse  had  lessened. 

Under  such  measures  as  have  been  described,  succeeded  after 
a  time  by  the  cautious  administration  of  iron,  the  attacks  became 
less  frequent,  and  for  the  space  of  about  two  months  were  almost 
entirely  absent,  while  the  general  health  was  so  far  restored  that 
the  invalid  could  walk  abroad  and  find  life  a  pleasure.  The 
seizures  afterwards  recurred,  and  on  their  return  proved  less 
amenable  than  formerly  to  the  nitrite  of  amyl.  The  inhala- 
tion of  small  quantities  of  chlorofoi-m,  however,  seldom  failed  to 
interrupt  them.  After  a  period  of  nine  months,  for  the  earlier 
part  of  which  the  attacks  occurred  nightly,  and  afterwards, 
with  the  interval  of  freedom  which  has  been  mentioned,  on  an 
average  about  once  a  week,  they  finally  ceased.  But  their 
cessation  was  coincident  with  much  prostration  and  general 
failure  together  with,  whether  as  cause  or  result,  some  degree  of 
pneumonic  consolidation  of  the  lower  portion  of  the  left  lung. 
Upon  this  the  patient  fell  into  a  condition  of  delirium  with  rapid 
emaciation,  and  at  last   sank,  ten   months  subsequently  to  the 
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accession  of  the  asthma,  after  a  course  of  suffering  unusual  bgth 
in  kind  and  degree. 

No  post-rnortem  examination  was  permitted ;  but  as  to  the 
state  at  least  of  the  heart  and  kidneys  none  was  needed  to 
affirm  the  hypertrophy  of  the  one  and  the  granular  contraction 
of  the  other. 


These  cases — and  I  can  recal  seTeral  others,  though  none  in 
which  the  dyspnoea  was  j^roductive  of  more  distress — exemplify 
one  of  the  less  familiar  concomitants  of  the  granular  kidney. 
Speaking  broadly,  the  symptom  is  clearly  a  result  of  chronic 
ureemia,  though  the  mode  of  its  production  may  admit  of  doubt. 
The  hypertrophy  of  the  heart  and  the  hardness  of  the  pulse 
habitually  present  in  such  cases  are  evidence  of  general  cardio- 
vascular change  ;  while  the  exaggerated  cardiac  action  under  the 
attack  shows  that  the  circulating  system  is  primarily  concerned 
or  early  involved  in  it.  Spasm  of  the  pulmonary  arteries  is  sug- 
gested by  the  nature  of  the  attack,  while  from  another  point  of 
view  it  may  be  regarded  as  an  eliminative  effort  on  the  part  of 
the  lungs  or  bronchial  tubes.  The  intermittent  habit  of  the 
seizures  is,  however,  suggestive  of  spasm,  whether  of  the  blood 
vessels  or  bronchi ;  while  the  cardiac  type  of  the  symptoms  and 
the  excitement  of  the  heart  under  the  paroxysm  seem  to  point 
rather  to  the  blood-channels  of  the  lung  than  to  the  air-channels 
as  the  seat  of  the  obstruction. 

In  the  first  case,  where  the  dyspnoea,  particularly  towards  the 
close,  intermitted  less  frequently  than  in  the  second,  there  was 
found  to  be  emphysema,  together  with  some  fibrous  thickening 
of  the  lung. 

The  benefit,  in  the  circumstances  which  have  been  described, 
of  chronic  remedies  for  the  chronic  nrtemia  is  sufficiently  marked ; 
and  scarcely  less  so  the  utility  during  the  paroxysm  of  anti- 
spasmodics, ammonia  and  ether  by  the  stomach,  and  nitrite  of 
amyl  or  chloroform  by  inhalation. 
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CHAPTER  X. 

TREATMENT  OF  GRANULAR  DEGENERATION. 

In  the  treatment  of  this  disorder  it  is  necessary  to  have  Essen- 
regard  to  the  fiict  that  it  is   essentially  incurable.     The  ^.^^jlj^^/g^" 
kidney  has  undergone  changes  from  which  there  is  no  but  admits 
return.     Tubes  have  been  destroyed,  and  others  that  re-  ^^^^^ 
main  are  interfered  with  by  the  presence  of  fibrous  tissue, 
which  is  as  far  beyond  the  power  of  medicine  to  remove  as 
fibrous  tissue  which  belongs  to  the  original  structure  of 
the  body.     We  are,  therefore,  unable  to  touch  the  disease 
in  its  organic  seat.     AH  we  can  hope  to  do  is  to  modify  its 
progress  and  delay  its  consequences ;  and  in  this  way  much 
may  be  done.     Life  may  be  prolonged,  in  some  cases  al- 
most indefinitely,  while  the  bodily  and  mental  powers  are 
retained  with  so  little  loss,  that  the  patient,  though  a  vale- 
tudinarian, may  be  equal  to  most  of  the  duties  and  plea- 
sures of  life. 

There  is  m.uch  less  diversity  of  opinion  as  to  the  treat-  General 
ment  of  the  chronic  forms  of  Bright's  disease  than  of  the  as  to^treat- 
acute.  ™ent. 

It  is  but  seldom  that  a  patient  comes  under  treatment  Patient 
until  the  disease  has  ca,used  such  injury  to  the  gland  as  is  appiT^ 
sufficient  to  disturb  the  health  in  some  obvious  manner,  ^iptil 
There   has   been    a   gradual   access   of  dropsy,   there   is  advanced. 
troublesome  dyspepsia  or  vomiting,  the  sight  has  become 
impaired,  some  cerebral  disturbance  has  occurred,  there  is 
an  indefinite  failure  of  health  which  renders  the  patient 
unable  to  follow  his  usual  avocations,  or  perhaj)s  some 
conspicuous  change  in  the  urine  has  arrested  his  attention- 
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Vapour 

baths. 


The  irremediable  state  of  the  kidneys  compels  us  to 
direct  our  attention  not  to  the  disease  hut  to  its  conse- 
quences. We  may  do  something  to  cleanse  the  system  from 
the  contamination  of  excrementitious  matter,  and  we  may 
meet,  with  more  or  less  success,  the  symptoms  which  arise 
in  the  course  of  the  complaint. 

There  is  probably  no  part  of  our  surroundings  which 
has  so  great  an  effect  on  the  promotion  or  arrest  of  granu- 
lar degeneration  as  climate ;  and,  not  to  anticipate  details 
which  will  be  found  in  a  separate  chapter,  I  may  say  that 
subsequent  experience  has  fully  realised  the  anticipation 
which  I  expressed  in  the  earlier  edition  of  this  work  as  to 
the  beneficial  action  of  the  South  of  Europe  or  Africa  in 
lessening  the  results  of  this  disease  and  retarding  or 
arresting  its  progress. 

I  have  sent  persons  with  whom  the  disorder,  though 
giving  rise  to  no  symptoms   which  could  unfit  them  for 
travelling,  has  been  advanced  and  threatening,  to  winter  in 
the  Eiviera,  the  warmer  parts  of  Italy  or  Egypt,  with  the 
issue  of  early  general  amendment,  and  such  certain  though 
slow  mitigation  in  the  special  symptoms  as  to  show  that 
the  advantage  to  be  expected  from  change  of  sky  is  at 
least  as  great  in  renal  as  in  pulmonary  disease.      Cure  is 
a  word  to  be  used  with  caution,  but  I  have  seen  little  less  ; 
the  albumen  reduced  to  a  trace  and  perhaps  that  incon- 
stant, and  the  general  health  brought  up   almost  to   its 
original  level. 

To  pass  to  expedients  accessible  to  all  and  to  those 

first  which  if  the  disease  be  in  a  quiescent  state  may 

suffice  to  maintain  comjDarative  health,  regard  must  first 

be  had  to  the  patency  of  channels  of  exit  other  than  renal. 

The  secretions,  particularly  that  of  the  skin,  should  be  kept 

in  an   active  state.     The   patient  should   be   completely 

clothed  in  flannel,  and  should  take  regular  exercise  such 

as  to  produce  perspiration.     The  greatest  benefit  may  be 

derived  from  the  use,  at  regular  intervals,  of  a  hot  air 

or   a   Turkish   bath.     Patients    sometimes   complain   on 

commencing   that   such   baths    exhaust  them,    but   they 
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generally  soon  learn  to   like  tlieui  for  the  sake  of  their 
obvious  benefit. 

They  may  be  given-  twice  a  week  in  an  urgent  case, 
once  a  week  if  there  are  no  pressing  symptoms,  while  in  a 
patient  who  has  been  restored  to  some  degree  of  health  by 
their  action,  once  a  fortnight  may  suffice.     Under  their 
influence  the  general  health  improves,  and  the  complexion 
becomes  brighter  and  clearer.     The  muddy  tint  of  the  face 
may   be   often  seen  to  be  visibly   different  on   the    day 
following  the  bath.     The  vapour  or  hot  air  bath  is  of  most  Most  use-- 
service  in  cases  where  the  urine  is  copious,  or  at  least  not      •  ^     "^ 
scanty  ;  and  is  more  effective  as  a  means  of  improving  the  copious. 
general  health  than  as  a  cure  for  dropsy,  though  now  and 
then  dropsy   connected  obviously  with  granular  degene- 
ration will  yield  to  these  measures,  though  it  may  have 
defied  all  others. 

Of  at  least  equal  importance  is  the  maintenance,  by 
medicine  if  necessary,  of  a  regular  and  free  action  of  the 
bowels,  somew^hat  in  excess  of  what  in  ordinary  circum- 
stances might  be  consistent  with  health,  Friedrickshall, 
Carlsbad,  or  one  of  the  purging  waters  may  be  used  period- 
ically, or  some  aperient  salt — the  sulphate  of  potash,  or 
of  magnesia,  or  cream  of  tartar — may  be  given  alone  or 
together  with  iron,  should  this  be  called  for;  and  an 
occasional  more  vigorous  cathartic,  calomel  with  black-  Purga- 
draught  or  jalap,  may  be  of  marked  use  when  indicated  *'^'^^' 
by  headache,  nausea,  or  especial  hardness  of  pulse.  Pur- 
gation lessens  arterial  tension,  and  often  markedly  re- 
lieves the  troubles  of  the  head  and  stomach,  the  frequent 
obscurity  of  vision,  and  the  other  attendant  evils  of  the 
disease. 

Beside  the  promotion  of  vicarious  secretion  it  is  often  iron, 
needful  to  give  iron  as  a  means  of  opposing  the  anseraiat- 
ing  action  of  the  complaint.  But  it  must  be  given  with 
caution ;  I  have  often  seen  harm  to  follow  from  its  indis- 
criminate or  too  liberal  use.  It  is  generally  necessary  to 
guard  against  its  constipating  action  by  the  association 
of  some  aperient  with  it.     The  perchloride  of  iron,  w^hich 
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seems  of  especial  service  in  renal  disease,  may  be  mixed 
with  the  sulphate  of  j)otasli,  or  of  magnesia,  or  the  tar- 
trated  iron  with  the  acid  tartrate  of  potash.  The  tincture 
of  the  acetate  of  iron  generally  suits  well,  and  may  be 
conveniently  given  with  acetate  of  ammonia  or  of  potash, 
if  either  of  these  drugs  be  especially  called  for.  The 
mineral  salts,  perhaps  the  iron  alum  most  effectively,  may 
be  given,  if  the  urine  contain  blood  or  there  be  any  other 
indication  for  an  astringent. 
Diet.  As  to  diet  it  is  necessary  to  pursue  a  judicious  and 

medium  course.  Nitrogenous  or  animal  food  increases 
the  formation  of  ur-ea,  while  non-nitrogenous  or  vegetable 
food  diminishes  it.  Urea  is  probably  formed  from  the 
excess  of  animal  food,  as  well  as  from  the  waste  of  tissue. 
A  meal  of  animal  food  has  an  immediate  effect  in  increas- 
ing this  element  of  the  urine,  while  vegetable  food  has 
been  shown  not  to  have  the  same  action.' 

The  food,  therefore,  should  be  as  non-nitrogenous  as  is 
consistent  with  the  proper  nutrition  of  the  patient.  A 
purely  vegetable  diet  has  been  tried,  and  found  not  to 
succeed,  and  the  ansemic  tendencies  of  the  complaint  for- 
bid the  use  of  a  non-nutritious  regimen.  At  the  same 
time  it  is  obvious  that  the  patient  should  be  kept  upon  the 
smallest  amount  of  animal  food  upon  which  he  can  thrive. 
Alcoholic  Alcoholic  drinks  should  be  used  sparingly.     Claret  and 

'^"*^p  the  lighter  wines  perhaps  provide  it  in  the  least  objec- 

drinks.  tionablc  shape.  Malt  liquors,  if,  as  often  happens,  the 
case  be  complicated  with  gout,  should  be  avoided.  Gin  or 
whisky  much  diluted  are  often  of  value  g-s  diuretics. 
Among  drinks  the  non-inebriant  are  often  of  especial  use, 
One  of  the  alkaline  mineral  waters,  such  as  Apollinaris,  for 
common  use,  or  Yichy,  as  a  somewhat  potent  antacid,  may 
be  used  if  the  gouty  tendency  prevail,  and  one  of  these, 
perhaps  witli  a  similar  natural  aperient,  may  in  i;iot  a  few 
instances  be  all  the  medicines  in  habitual  demand. 

With  such    a  basis  of  treatment  in  quiescent   cases, 
complications  must  be  met  as  they  arise. 

V  See  Parkes  on  the  Urine,  p.  50. 
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Dropsy,  depending  largely  as  it  does  upon  anocmia,  is  Dropsy 
perhaps  more  successfully  treated  with  percliloride  of  iron  J^^  ^'^,j'^ 
than  by  any  other  means.  If  the  treatment  of  chronic  diuretics. 
renal  dropsy  were  limited  to  the  use  of  one  drug  the 
choice  would  fall  upon  this.  But  remedies  of  a  different 
class  have  their  use  either  alone  or  with  some  compatible 
ferruginous  salt.  With  regard  to  diuretics — most  uncer- 
tain where  they  are  most  needed — it  is  not  possible  to  lay 
down  rules  of  any  general  application  as  to  their  selec- 
tion. Perhaps  the  most  effective  is  scoparium,  used  as  a 
decoction,  three  or  fovu'  ounces  for  a  dose.  Small  doses 
of  digitalis,  squills,  or  juniper  may  be  given  with  one  or 
other  of  the  saline  diuretics,  nitre,  or  acetate  or  bitartrate 
of  potass.  Nitric  ether  may  take  a  place  in  any  mixture. 
Sir  Eobert  Christison,  in  speaking  of  remedies  of  this 
character,  gives  preference  to  a  mixture  of  digitalis, 
squills,  and  bitartrate  of  potass ;  and  my  own  experience 
has  led  me  to  the  habitual  use  of  a  similar  concatenation. 
The  inhalation  of  oil  of  juniper  has  been  commended,  but 
I  have  not  myself  seen  any  advantage  from  this  mode 
of  using  the  drug.  Cantharides  is  probabl}^  always 
injurious. 

Should  oedema  resist  the   action  of  such    medicines  Purga- 
I)urging  and  diaphoresis  must  be  enforced.     Hydragogue    ^^^^' 
purgatives,  as  jalap  or  cream  of  tartar,  may  be  given  occa- 
sionally or  at  regular,  but  not  too  frequent,  intervals.     A 
compound  jalap  powder  may  serve  twice  a  week,  or  a 
senna  draught  as  often,  to  which  one  or  two  drachms  of 
bitartrate    of    potass   have    been    added.      Elaterium   is 
a   resort  for    emergencies,  and  something  more.     Given 
repeatedly,  but  not   too   often,    it   will   sometimes  drain 
the  system  of  dropsy  which  has  resisted  all  other   mea- 
sures.     Vapour  baths   are  better  borne  in   this   disease  Vapour 
than  in  any  other  renal  affection,  and  though  too  often  ^'^^'^^^ 
ineffective,  may  be  used  as  a  means  of  keeping  down 
oedema.     Acupuncture  may  be  necessary  in  rare  cases  ;  it  Acupunc- 
must  be  used  with  the  precautions  already  urged.'     But  *^''^*^' 

'  See  p.  301. 
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sncli  measures,  wliicli  have  for  their  object  the  removal  of 
dropsical  etfusioii,  are  only  exceptionally  needed.  Many 
patients  die  without  having  had  dropsy  in  any  form,  and 
others  have  it  only  for  a  short  time. 
Treatment  A  careful  regulation  of  the  diet  is  of  course  necessary 
svmliouis'  i"  '^^^  *-''^ses  of  dyspepsia,  whether  associated  with  albu- 
minuria or  with  any  other  condition.  In  the  dyspepsia 
which  belongs  to  this  form  of  renal  disease  much  may 
be  done  by  medicine.  The  remedies  which  appear  most 
useful  are  nitric  and  hydrochloric  acids  and  strychnia. 
These  may  be  given  with  calumba  or  soine  other  mild 
bitter.  Acids  appear  to  be  sometimes  intlicated  by  the 
presence  of  alkaline  or  amnioniacal  secretion  in  the 
stomach.  When  vomiting  becomes  frequent  it  is  a  very 
intractable  symptom.  After  mineral  acids  and  strychnia, 
hydrocyar.ic  acid,  creosote,  brandy  and  soda-waier,  and 
ice,  may  be  used  in  succession,  with  more  or  less  relief  of 
a  temporary  hind.  Dr.  Johnson  advises  the  use  of  warm 
water  as  an  emetic,  so  as  to  wash  out  the  abnormal  secre- 
tion which  keeps  up  the  irritability  of  the  stomach. 
Of  Imrd  A  state  of  semi-coma,  with    or   without  convulsion, 

syniptoiDs.    jjppgjjj^.g  ^^3   |^g   ^j^^    natural   termination   of  the  disease. 

Such  symptoms  are  too  often  an  indication  tliat  the  dis- 
ease has  passed  beyond  the  power  of  remedies.  In  some 
cases,  however,  the  use  of  vigorous  measures  will  recal 
the  patient  to  consciousness  and  give  him  a  new  lease  of 
life. 
Toleration  With  the  grauuhir  kidney  it  appears  that  there  is  a 

of  exhaust-  gj^^.^j^g^,  tendency  to  ana?mia  than  attends  other  forms  of 

ing  treat-  '' 

ineiit.  renal  disease.     The  subjects  of  the  complaint  are  mostly 

of  middle  age,  when  the  tissues  cease  to  make  great  de- 
mands upon  the  circulating  fluid,  ;iud  there  is  established 
a  tendency  to  plethora  rather  than  ancemia.  Whether 
from  this  or  any  other  cause,  depletion  is  better  borne 

Bleediug.  than  with  other  renal  affections.  A  vigorous  purge  of 
elaterium,  the  action  of  a  strong  vapour  bath,  or  even  a 
free  blood-letting,  will  sometimes  rescue  the  patient  from 
impending  death.     Probably  the  cases  in  which  the  last 
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measure  slionlJ  1)(3  omployod  iiro  fmv  ;  extreme  hardness 
of  tlie  pulse  may  su^jgest;  it.  Generally  the  hest  chance  Purga- 
will  he  afforded  by  acting  vigorou.sly  upon  the  bowels. 
Hnlf  a  grain  of  elaterium,  a  little  croton  oil,  or  nny 
nperient  which  acts  powerfully  in  small  bulk,  will  answer 
the  purpose. 

It  is  not  seldom  that  the  comatose  state  to  which  this  Intoier- 

....  .  ancu  of 

disease  tends  has  come  on  before  its  time,  in  consequence  opium. 
oT  llu'  :i,dniinistration  of  opium.  Intolerance  of  this  drug- 
is  one  of  the  peculiarities  of  the  disease ;  doses  so  small 
as  to  be  looked  upon  as  safe  under  any  circumstances  will 
sometimes  have  a  poisonous  <j(l\)ct.  I  may  instance  a  case 
where  a  patient  became  comatose  after  taking  five  grains 
of  Dover's  powder,  a  medicine  which  has  been  stated, 
though  with  no  great  probability,  not  to  possess  the 
poisonous  properties  of  the  opium  it  contains. 

With  regard  to  the  inilammatory  and  other  complica-  Inflamma- 
tions, it  is  not  necessary  to  follow  in.  detail  the  methods  pJ[;!;,t^ons. 
to  be  pursued  for  their  relief.  Such  general  rules  as  may 
be  laid  down  are  chiefly  of  a  negative  kind.  Opium  and 
mercury  must  be  avoided,  while  measures  of  a  depressing 
tendency  must  be  used  with  caution.  With  regard  to 
pericarditis,  one  of  the  most  frequent  of  the  complications 
of  the  disease,  the  careless  practitioner  is  often  saved  any 
uncertainty  as  to  its  treatment  by  its  remaining  undisco- 
vered until  ilic  post-mortem  examination.  External  appli- 
cations will  of  course  be  used  where  possible.  Bronchitis,  JU-unchitis. 
one  of  the  most  frequent  complications  of  granular  de- 
gcnera,tion,  may  be  treated  much  in  the  ordinary  manner. 
Antimony,  in  small  doses,  and  in  conjunction  with  am- 
monia, is  given  with  decided  advantage  in  acute  cases  ; 
in  the  more  chronic,  ammonia  with  senega  and  squills. 

With  regard  to   the   attacks  of  asthmatic  dyspnoea,   Ronai 
which  are  among  the  most  distressing  results  of  the  renal  '''**thtim. 
disease,  they  must   bo   immediately  met  with  sulphuric 
ellicr    and    ammonia    by   the    mouth,    and,    if  necessary, 
by  the  cautious  inhalation  of  nitrite  of  amyl  or  chloro- 
form ;  while  their  recurrence  will  be  retarded  by  purging, 
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sweating,  and  such,  measures  as  reduce  vascular  tension 
and  correct  uremia.  Laryngeal  oedema,  sometimes  sudden 
and  alarming,  may  be  met,  successfully  so  far  as  I  liave 
seen,  with  immediate  elaterium,  the  inhalation  of  steam, 
and  if  needful,  the  execution  of  a  few  small  punctures 
about  the  epiglottis. 

Among  hsemorrhagic  complications  apoplexy  often 
occurs,  as  has  been  mentioned,  in  persons  who  are  not 
recognised  as  having  renal  disease,  and  the  treatment  will 
be  adopted  in  ignorance  of  any  such  complication.  Now 
that  bleeding  has  become  unfashionable,  and  mercury  has 
lost  its  repute  as  a  catholicon,  there  appears  to  be  nothing 
in  the  ordinary  treatment  of  apoplexy  which  needs  to 
be  modified  on  account  of  the  co-existence  of  granular 
degeneration. 

Bleeding  from  the  nose  sometimes  resists  the  use  of 
ice  and  perchloride  of  iron,  and  has  to  be  stopped  by 
plugging  the  nostrils.  Most  of  the  cases  of  epistaxis  which 
are  obstinate  enough  to  call  for  this  operation  are 
associated  either  with  hepatic  or  renal  disease. 

In  bringing  to  a  close  these  practical  observations  I 
must  advert  to  a  point  which  the  successful  issue  of  a 
recent  case  has  brought  strongly  before  me — the  saving 
effect  of  the  induction  of  premature  labour  ^  where  advanc- 
ing pregnancy  is  productive  of  threatening  renal  symp- 
toms. These,  on  the  emptying  of  the  uterus,  if  it  be  not 
too  long  delayed — it  may  be  required  about  the  sixth 
month — will  generally  subside  in  so  satisfactory  a  manner 
that  the  sacrifice  is  well  repaid.  The  albumen  will  quickly 
retreat  from  the  urine,  and  the  oedema  from  the  face,  and 
though  the  retinal  trouble  if  present  is  apt  to  be  more 
persistent,  head  symptoms  will  cease  to  threaten. 

Some  of  the  points  of  treatment  which  have  been 
adverted  to  are  exemplified  in  the  following  cases  : — 


•  See  paper  by  Dr.  Eoberb  Lee  '  on  the  induction  of  premature  labour  in 
cases  of  pregnancy  complicated  with  albuminous  urine,  dropsy,  and  amaurosis.' 
— Medico- Chirurgical  Transactions  for  1863. 
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Attacks  of  Loss  of  Speech,  and  subsequent  Coma,  with 
granular  degeneration  and  gout.  Relief  from  blood- 
letting, purging,  and  vapour  baths. 

Henry  Armstrong,  fiftj-five  years  of  age,  a  coachman  in  a 
gentleman's  household,  a  man  who  had  lived  freely  and  had  gout, 
was  brought  into  St.  George's  Hospital,  August  23,  1866,  under 
the  following  circumstances.  It  appeared  that  the  man,  who  was 
of  a  sluggish  nature  and  overfed  appearance,  lay  down  after 
dinner,  suffering  from  some  headache  and  discomfort.  He  went 
to  sleep,  was  roused  with  difficulty,  and  then  was  found  to  be 
unable  to  speak.  At  11  p.m.  he  was  brought  to  the  hospital  and 
seen  by  Dr.  Jones,  the  resident  medical  officer.  He  was  con- 
scious when  admitted,  and  could  walk,  but  he  was  unable  to 
speak.  In  bed  he  gradually  became  comatose,  with  stertor,  the 
pulse  at  the  same  time  becoming  quick  and  remarkably  incom- 
pressible. He  was  at  once  bled,  and  as  soon  as  10  oz.  of  blood 
had  flowed  consciousness  and  speech  returned.  18  oz.  of  blood 
were  taken.  He  was  purged  with  calomel  and  croton  oil,  and  ice 
was  applied  to  the  head.  On  the  following  evening  he  again 
became  unconscious,  and  the  pulse,  Avhich  had  been  softer,  re- 
sumed its  former  character.  He  was  again  bled,  this  time  10  oz. 
of  blood  being  taken ;  again,  while  the  blood  was  flowing,  con- 
sciousness and  speech  returned.  He  subsequently  had  a  trifling 
amount  of  hemiplegia,  affecting  the  right  arm.  He  was  purged 
by  means  of  a  turpentine  injection,  a  draught  was  given  at  inter- 
vals containing  sulphate  of  magnesia  and  antimony,  and  he  went 
on  without  any  recurrence  of  the  symptoms.  The  urine  was 
pale,  copious,  highly  albuminous,  and  contained  dark  granular 
casts.  He  remained  drowsy,  but  was  conscious,  though  still 
speaking  with  difficulty  or  not  at  all.  He  had  next  an  attack  of 
gout,  and  when  he  had  been  in  the  hospital  a  fortnight  he  had  a 
convulsive  seizure,  witli  foaming  at  the  mouth.  He  soon  recovered 
his  consciousness,  and  from  this  time  gradually  got  better.  He 
took  acetate  of  iron  with  acetate  of  potass,  and  had  a  vapour 
bath  twice  a  week,  a  proceeding  which  at  first  he  strongly  objected 
to,  but  the  benefit  of  which  was  obvious  in  the  increased  bright- 
ness and  clearness  of  his  complexion  on  each  morning  following 
the  bath.  Under  these  measures  some  little  oedema  which  he 
had  had  disappeared,  and  he  became  able,  by  October  16,  to  leave 
the  hospital  and  resume  his  duties.     He  was  made  an  out-patient, 
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and  has,  since  he  left  the  hospital,  taken  a  Turkish  bath  once  a 
week  with  great  willingness,  so  assured  is  he  of  the  good  it  does 
him.  He  now  (May  1867)  has  the  appearance  of  health,  is  as 
active  as  formerly  in  his  occnpation,  and  has  no  complaint  evident 
to  himself.  The  urine  retains  its  character  ;  it  is  pale,  plentiful, 
and  albuminous. 
Comments.  Though  this  man  is  still  alive,  there  can  be  no  doubt  that  he 

has  granular  kidneys.  His  indolent  habits,  with  a  tendency 
probably  to  cat  and  drink  more  thaii  is  good  for  him,  appeared 
to  have  given  a  more  than  usually  congestive  character  to 
the  cerebral  attacks  consequent  upon  the  disease.  It  is  prob- 
able, indeed,  that  a  slight  esti'avasation  took  place  in  the  left 
hemisphere.  At  the  same  time  it  is  clear,  from  the  trifling 
nature  of  the  subsequent  paralysis  and  the  rapid  recovery  of  the 
patient  from  each  attack,  that  the  symptoms  were  mainly  due  to 
functional  disturbance.  The  case  furnishes  an  example  of  the 
good  effects  of  blood-letting,  as  well  as  of  the  symptoms  which 
may  be  taken  to  indicate  such  a  line  of  practice. 

Granular  degeneration,  with  car dio -vascular  and  retinal 
changes,  and  exalted  vascidar  tension.  Relief  to  the 
general  symptoms,  and  nearly  complete  restoration  of 
vision  by  evacuating  measures. 

A  soldier,  old  at  40,  who  had  seen  service  in  India,  and 
contracted  intermittent  fever  in  the  vicinity  of  Cawnpore  in  1858, 
and  whose  spare  frame  and  parchment  complexion  were  charac- 
teristic both  of  his  disorder  and  of  his  climatic  experiences,  was 
referred  to  me  by  Mr.  Brudenell  Carter  as  having  disease  of  the 
retina,  of  renal  origin.  It  appeared  that  in  the  October  of  1873 
he  began  to  suffer  from  bilious  attacks,  as  he  termed  them — 
headache  and  vomiting,  especially  before  breakfast — together 
with  pain  in  the  loins.  These  remained  the  only  symptoms 
until  the  following  February,  when  the  right  eye  began  to  fail, 
and  a  month  later  the  left.  The  loss  of  sight  in  each  eye  was 
preceded  by  the  repeated  appearance  of  a  waving  flame  like  that 
of  a  candle,  after  which  all  outlines  became  hazy  and  dim,  to  the 
total  confusion  of  the  more  distant.  Mr.  Carter,  whose  detailed 
description  has,  I  regret  to  say,  been  mislaid,  found  charac- 
tei-istic  and  advanced  albuminuric  changes  on  both  retinas, 
and  transferred  the  patient  to  my  care  on  the  28th  of  March, 
1873. 
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There  was  no  trace  of  external  oedema,  nor  ever  had  there 
been.  The  chief  complaints  were  of  vomiting  and  headache. 
The  heart  gave  a  largely  increased  area  of  dulness,  the  apex  beat 
was  widely  diffused,  the  sounds  were  distant,  the  first  distinctly 
reduplicated  at  the  apex.  The  pulse  was  extraordinarily  hard,  the 
artery  feeling  in  its  unvarying  fulness  like  a  tendon.  He  was 
drowsy,  had  much  dull  headache  and  nausea,  and  often  vomited, 
especially  in  the  morning.  The  bowels  were  confined,  the  tongue 
dry ;  he  was  thirsty  and  without  appetite. 

The  urine  was  pale,  abundant,  but  slightly  acid,  and  deposited 
crystals  of  phosphate  of  lime.  It  gave  an  albuminous  coagulum 
which  varied  from  ;jth  to  Yath.  ISTo  casts  were  ever  found,  though 
repeatedly  and  carefully  sought. 

He  was  put  upon  a  meagre  diet — beef-tea,  milk,  and  a  fari- 
naceous pudding.  An  active  hydrargic  aperient  and  a  vapour 
bath — the  latter  to  be  repeated  at  regular  intervals — were  ordered, 
and,  to  continue  the  action  of  both,  a  mixture,  every  six  hours,  of 
sulphate  of  magnesia,  bitartrate  of  potash,  and  acetate  of  ammo- 
nia. Under  such  measures,  corroborated  occasionally  by  senna  and 
jalap,  the  headache  and  nausea  subsided  and  appetite  returned. 
Some  strychnia  added  to  the  medicine,  and  a  mutton  chop  to  the 
diet,  with  watchful  care  as  to  the  patency  of  the  alvine  and 
cutaneous  exits,  helped  to  re-establish  the  strength  of  the  patient, 
and  by  the  19th,  he  who  on  the  1st  was  scarcely  able  to  lift  his 
head  from  the  pillow,  was  seen  groping  about  the  ward  with  no 
further  discomfort  than  his  want  of  sight  entailed.  And  this 
gradually  lessened  under  the  continuance  of  the  treatment ; 
and  at  the  same  time  the  pulse  became  less  tense  and  the  redu- 
plication of  the  first  sound  of  the  heart  ceased.  A  little  per- 
chloi'ide  of  iron  was  added  to  the  laxative  mixture  on  the  21st  of 
April,  and  by  the  17th  of  the  following  month  the  patient  was 
sufiiciently  restored  to  return  to  his  home  in  Carnarvon,  and  his 
duties  as  orderly-room  clerk.  The  sight  was  such  that  he  could 
read  a  newspaper  or  a  clock  face  on  the  wall  of  the  ward.  The 
yellowish  dark  discoloration  of  the  face  had  strikingly  lessened ; 
the  skin  had  become  less  dry,  the  urine  less  albuminous;  the 
headache,  sickness,  and  nausea  had  entirely  ceased,  and  the 
patient  recovered  a  healthy  appetite.  The  arteries,  though  still 
tense,  were  less  so  than  formerly.  The  general  improvement 
was,  in  short,  as  great,  though  not  as  striking,  as  that  relating 

H  H 
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to  sight ;  and,  taking  witli  him  the  means  of  pursuing  his  treat- 
ment, the  patient  went  away  full  of  confidence  in  his  restored 
efficiency. 
Conimenti.  A   large     number   of    cases    of    granular    degeneration    are 

modelled  upon  the  lines  which  are  indicated  in  the  foregoing 
narrative.  The  origin  in  intermittent  fever  is  indeed  not  a 
common  experience,  nor  was  it  in  this  instance  by  any  means  ascer- 
tained, but  other  particulai-s — the  attenuation,  the  complexion, 
the  total  absence  of  dropsy,  the  superabundance  of  urine,  and 
the  absence  of  renal  deposit,  are  characteristic  of  pure  fibroid 
contraction,  granular  degeneration  unmixed  with  tubal  dis- 
turbance. 

The  cardiac  hypertrophy,  the  arterial  tension,  and  the  retinal 
heemorrhage,  together  tell  a  tale  of  wide  and  threatening  changes 
in  the  vascular  system.  The  use  of  measures  adapted  to  relieve 
the  blood-vessels  and  purify  their  contents,  was  well  exemplified. 
The  blood  in  such  cases  is  more  tolerant  of  subtraction  than 
addition.  Had  iron  been  early  resorted  to,  only  aggravation  of 
the  disorder  could  have  resulted.  Experience  teaches  that  in  the 
circumstances  of  this  patient,  while  much  parsimony  mnst  be 
exercised  in  matters  of  food,  stimulants,  and  tonics,  remedies 
ordinarily  of  an  exhausting  kind  may  be  dealt  liberally,  and  with 
no  generally  exhausting  result. 

Albuminuria  of  long  duration  and  insidious  beginning, 
dependent  apparently  on  granular  hidneys.  Resort  to  the 
South.  Restoration  of  general  health  and  diminution  of 
the  albumen. 

An  American  gentleman,  44  years  of  age,  who  had  been 
mnch  exposed  formerly  to  vicissitudes  of  weather,  latterly  to  the 
influence  of  too  frequent '  drinks,'  and  had  raised  himself  from  a 
humble  position  on  a  western  railway  to  one  of  wealth  and 
importance,  was  bi'ought  to  me  by  Dr.  Sands,  of  jS^ew  York. 

He  was  a  stout  and  burly  person,  with  more  of  British  round- 
ness in  his  build  than  of  Transatlantic  attenuation.  It  appeared 
that  for  two  years  previously  he  had  had  slight  oedema  of  the  legs, 
an  increase  of  which  in  April,  1871,  led  to  the  discovery  by  Dr. 
Sands,  of  albumen  to  one-third  in  the  urine  with  hyaline  casts 
and  a  few  blood-corpuscles.  Under  treatment  which  comprised 
among  other  measures  hot-air  baths,  both  the  swelling  and  the 
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albumen  diminished,  and  the  patient  took  a  voyage  to  England 
with  fnrther  benefit.  When  I  saw  him  the  following  September, 
but  a  trace  of  the  oedema  remained.  The  cardiac  dulness  was 
increased  and  the  first  sound  prolonged.  The  urine  varied  in 
albumen  so  far  as  I  saw  it  from  ;^th  to  ^th.  Collected  for  24 
hours  it  gave  a  measurement  of  1840  c.c,  a  specific  gravity  of 
1015"0,  and  30  grammes  as  the  amount  of  urea.  Under  the 
microscope  a  few  casts  were  found,  chiefly  hyaline,  or  sparsely 
epithelial.  The  urine  was  highly  acid,  not  wanting  in  colour. 
The  general  health  was  but  little  affected,  and  the  chief  point  on 
which  I  was  consulted  related  to  choice  of  climate.  I  advised 
the  Riviera  or  Egypt  for  the  winter,  to  the  nearer  of  w^hich  he 
forthwith  resorted.  He  stayed  in  the  South  of  Europe  until  the 
Avarm  weather  of  the  following  spring,  when  he  went  for  a  few 
weeks  to  Vichy.  He  lived  very  abstemiously,  took  hot  or 
Turkish  baths  regularly,  and  but  little  medicine.  After  his 
return  to  the  United  States  I  learned  from  Dr.  Sands  that  he 
had  greatly  improved  in  all  respects.  He  had  lost  weight,  but 
gained  in  strength.  All  oedema  had  disappeared.  The  albumen 
had  become  so  inconstant  that  at  times,  especially  in  the  morning", 
but  the  merest  trace  was  to  be  discovered.  He  was  sanguine  of 
recovery,  and  when  I  last  heard  of  him  was  about  to  proceed  for 
another  winter  to  Florida  or  I^assau. 

The  unmarked  beginning,  the  slow  accession,  and  the  long  Comments. 
continuance  of  the  disease,  the  age  of  the  patient,  and  the  appa- 
rent hypertrophy  of  the  heart,  are  together  enough  to  show 
almost  beyond  question  that  the  change  was  fibrotic  and  the 
kidneys  granulating.  It  is  probable  that  these  organs  were  of 
the  large  granular  type  which  we  in  England  so  often  see  among 
the  votaries  of  beer,  in  which  considerable  tubal  disturbance  is 
associated  with  the  intertubal  hypertrophy.  The  retention  of  the 
colouring  matter  of  the  urine,  the  character  of  the  casts,  and  the 
bulk  of  the  patient  were  consistent  rather  Avith  this  type  of  the 
disorder,  than  with  that  of  which  contraction  is  the  character- 
istic of  the  gland,  and  as  regards  the  patient  attenuation  and 
diuresis. 

It  is  probable  that  but  for  the  change  of  habits  and    atmo- 
sphere, Avhich   was  happily  attainable,  the  dropsy  Avould    have 
^become  fixed,  and  the  patient  have  acquired  further  complication.s 
which  w^ould  have  rendei'ed  his  course  possibly  a  devious  but 
no  hesitating  decline. 

H  H  2 
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CHAPTER  XT. 
LARDACE0U8    DISEASE. 

General  Pathology. 

The  organic  cliange  wliicli  is  thus  definitely  thoug-li  some- 
what arbitrarily  named  is  common  to,  or  widely  scattered 
throughout,  the  whole  body ;  it  is  recognised  after  death 
by  the  action  of  iodine  upon  the  affected  tissues,  and 
during  life  by  symptoms  which  are  almost  equally  beyond 
the  reach  of  misinterpretation.  The  Avord  '  waxy '  has, 
especially  by  the  pathologists  of  the  North,  been  used  to 
designate  the  same  condition  as  suggestive  of  the  peculiar 
translucency  which  it  imparts  to  the  solid  viscera.  More 
recently  it  has  been  described  as  '  amyloid,'  from  a  falla- 
cious analogy  with  starch  or  cellulose ;  and  later  still  I 
ventured  to  propose  the  term  '  depurative,'  as  indicating  a 
connection  with  suppurative  exhaustion — a  term  which, 
however  justified  by  the  truth  which  it  proclaims,  may  be 
abandoned  in  favour  of  the  older  word  lardaceous,  in  de- 
ference to  the  recommendation  of  a  committee  of  the 
Pathological  Society,  whose  suggestion  in  this  respect, 
in  the  avoidance  of  the  confusion  of  terms,  will,  it  is  to  be 
hoped,  be  generally  followed  by  those  who  desire  to  refer 
to  the  change  which  has  been  thus  variously  denominated. 
This  affection  is  not  in  any  sense  local.  It  has  its 
origin  in  changes  which  pervade  the  whole  frame,  and 
produces  tangible  alterations  wherever  arteries  penetrate. 
Many  organs  are  affected  at  the  same  time,  or  in  quick 
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succession,  and  tlie  kidneys  are  not  exempt  from  the  gene- 
ral influence.  The  -primary  change  is  probably — almost 
certainly — in  the  composition  of  the  blood;  the  next  a 
morbid  deposit,  which  first  appears  in  the  walls  of  the 
small  arteries,  and  afterwards  in  the  surrounding  tissues. 
The  change  may  affect  the  liver,  spleen,  kidneys,  supra-  Paits  at- 
renal  capsules,  or  lymphatic  glands ;  the  entire  mucous  *''^^'^'^'^- 
lining  of  the  alimentary  canal ;  the  membranes  of  the 
brain  and  cord ;  morbid  growths  the  result  of  former 
disease ;  or,  in  short,  almost  any  part  of  the  body  to 
which  blood-vessels  go,  or  which,  even  without  vessels,  is 
under  the  influence  of  the  circulation. 

The  change,  as  it  affects  the  solid  parts,  consists  in  the  New  ma- 
infiltration  of  the  tissue  by  a  new  material,  which  can  be  po^gited^" 
detected  by  the  action  of  iodine.     The  term  '  amyloid '  wliich  has 
was  rashly  given,  in  conseqiience  of  a  resemblance  which,  reaction 
as    far   as    ree'ards    this   reaction,  was  thought   to  exist  ?'\^'^ 

°  :>  o  iodine. 

between  the  morbid  product  and  starch.  Cellulose,  how- 
ever, rather  than  starch,  resembles  the  '  amyloid  '  matter 
in  this  respect. 

The  normal  tissues  take  a  yellow  colour  with  solutions 
of  iodine ;  the  morbid  material  a  deep  reddish  brown. 
The  morbid  material  appears  to  possess  a  strong  affinity 
for  the  reagent ;  it  absorbs  it  eagerly,  holds  it  tenaciously, 
and  assumes  its  full  colour,  while  the  healthy  parts  take 
only  a  faint  and  superficial  tinge.  This  reaction  is  repre- 
sented in  plates  8,  9,  and  11,  and  is  the  most  ready  and 
certain  mode  of  recognising  the  change.  A  few  drops  of 
an  iodine  solution  poured  upon  a  mucous  surface  or  on 
the  section  of  an  organ  give  under  ordinary  circum- 
stances a  uniform  yellow  tinge  ;  if  the  peculiar  deposit  is 
present,  it  becomes  conspicuous  by  the  contrast  which  its 
deep  brown  colour  presents  to  the  unaffected  parts.' 

It  has  been  stated,  that  with  the  addition  of  sulphuric  Brown, 

never  blue. 

'  A  solution  for  the  purpose  is  readily  made  by  dissolving  iodine  in  water, 
with  the  help  of  iodide  of  potassium,  until  a  solution  of  the  colour  of  brown 
sherry  is  obtained..  Or  the  same  result  is  reached  by  diluting  the  liquor  iodi 
of  the  Pharmacopceia. 
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acid  a  blue  tint  is  obtained,  but  this  appears  to  be  an 
error  of  observation,  partly  arising  from  the  fact  that 
when  sulphuric  acid  acts  upon  iodide  of  potassium — a 
salt  generally  present  in  the  test  solutions  used — a  pre- 
cipitation of  iodine  takes  place,  which  blackens  the 
tissue. 

It  is  not  to  be  forgotten  that  any  crystals  of  cholesterine 
imbedded  in  the  organ  may  yield  a  blue  colour  on  the 
addition  of  iodine  and  sulphuric  acid;  cholesterine  is 
often  abundantly  present  in  lardaceous  organs,  though  no 
necessary  part  of  the  morbid  deposit ;  and  it  is  not  im- 
possible that  particles  of  this  material  may  have,  in  some 
instances,  given  a  reaction  which  with  the  naked  eye  has 
been  attributed  to  the  proper  lardaceous  tissue. 
Deposit  With  the  certain  and  ready  means  of  detecting  the 

blood-  formation  which  iodine  aflPords  we  are  able  to  discern  its 
vessels;  gj-gj^  appearance  in  the  walls  of  minute  arteries,  and  trace 
its  increase  until  it  forms  a  formidable  addition  to  the 
bulk  of  the  viscera.  First  observed  as  thickening  the 
walls  of  the  smallest  arteries,  and  producing  an  appear- 
ance of  exaggeration  of  their  transverse  fibres,  the  new 
matter,  which  then  is  transparent  and  homogeneous,  pene- 
trates their  coats  and  gradually  works  its  v^nj  into  the 
surrounding  tissue, 
then  in  The  changes  which  result  are  somewhat  different  in 

the  several  organs.  In  the  solid  viscera  the  new  material 
appears  to  penetrate  the  walls  of  the  vessels,  be  taken  up 
in  the  epithelial  cells,  as  is  well  seen  in  the  liver,  and 
saturate  more  or  less  the  whole  structure,  with  preference 
for  the  arterial  and  secreting  elements,  to  remain  as  a 
permanent,  or  at  least  a  very  persistent,  addition  to  their 
bulk. 

These  organs,  the  liver  especially,  often  increase  greatly 
in  size,  and  become  hard,  grey,  and  semi-transparent,  as 
if  they  had  been  intimately  and  uniformly  infiltrated  with 
white  wax,  an  appearance  which  has  given  a  name  to  the 
disease. 

In  the  liver  the  part  of  the  secreting  substance  first 


tissue. 
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affected  is  the  middle  zone  of  each  lobule,  that  in  connec- 
tion with  the  hepatic  -artery ;  the  central  area  or  that  of 
the  hepatic  vein  suffers  next ;    and  lastly  the  outer  or 
jjortal  district.     Thus  in  the  liver,  as  elsewhere,  the  dis- 
order falls  first  upon  the  arteries  and  their  surroundings. 
The  kidneys,  supra-renal  capsules,  and  lymphatic  glands 
assume  under  the  morbid  process  the  firmness  and  waxy 
translucency  which  are  its  general  results.      The  spleen 
sometimes  swells  to  an  enormous   size ;    its  malpighian 
bodies  are  the  especial   foci   of  the    change,   and   often 
assume  the  size  and  translucency  of  grains  of  boiled  sago. 
The  mucous  membranes,  which  are  very   liable   to  the 
change,  especially  that  of  the  small  intestine,  are  affected 
in  a  different  manner.    The  vessels  are  altered,  as  are  those  Causes 
in  the  solid  organs,  but  the  exudation,  instead  of  being  gecredon 
retained  in  the  tissue,  appears  to  pass  off  as  a  secretion 
from  the  surface,  giving  rise  to  vomiting  or  diarrhoea, 
when  the   stomach    or   bowels    are    concerned.      Mucous 
membranes  thus  affected  often  have  an  cedematous  look, 
as  if  they  had  been  soaked  in  fluid. 

Not  only  does  the  new  deposit  modify,  as  described,  or  distinct 
existing  structures,  but  tumours  mainly  consisting  of  it  ^"™°^- 
have  been  known  to  occur.*  Dr.  Murchison  describes  one 
instance,  and  I  have  seen  another.^  The  growths  were  of 
the  size  of  a  chesuut  or  plum  ;  they  were  connected  in 
each  case  with  the  cerebral  membranes ;  they  consisted  of 
a  translucent  firm  material,  like  cartilage  to  the  naked 
e3'e,  which  was  homogeneous,  except  that  it  had  a  ten- 
dency to  a  fibro-nucleated  structure.  The  characteristic 
reaction  was  present  in  each  case. 

The  disease,  then,  essentially  consists  of  a  general  out- 
pouring of  a  certain  material  which  differs  from  the  proper 
constituents  of  the  body.  It  remains  to  be  seen  what  this 
material  is,  and  in  what  circumstances  it  is  thrown  out. 

It  is  not  needful  to  advert  otherwise  than  briefly  to  the 
hypotheses  which  associate  the  infiltrating  matter  with 

'  Pathological  Transactions,  vol.  xiii.  p.  3. 
*  ILid.  vol.  xiv.  p.  26i. 
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Chemical     starcli  aiid  cholesteriue;  these  views  have  been  conclusively 
nature  of     j.gf^^^gj  ^y  analvscs  of  affectcd  organs,  and  in  the  present 

lardaeeous  J  J  »         7  1 

matter.  day  would  probably  find  few  supporters.  The  analyses  of 
Drs.  Pavy  and  Odling,^  and  those  of  Kekule,  conclusively 
showed  the  morbid  addition  to  be  nitrogenous ;  and  ob- 
servations which  I  will  recapitulate  appear  to  warrant 
the  conclusion  that  it  is  allied  rather  to  fibrine  than  to 
any  other  nitrogenous  principle,  and  that  its  deposition 
in  a  solid  state  is  connected  with  a  deficiency  of  the 
alkali  with  which  it  is  normally  associated,  and  wdiich  is 
its  natural  solvent  in  the  blood.  Thus,  to  speak  roughly, 
lardaeeous  matter  in  this  view  is  dealkalised  fibrine  ;  or, 
to  place  the  conclusion  in  a  shape  which  can  scarcely,  as 
far  as  one  can  see,  be  gainsaid,  lardaeeous  matter  is  a 
nitrogenous  compound,  allied  in  its  properties  to  fibrine, 
which  differs  from  the  natural  components  of  the  body 
mainly  in  deficiency  of  the  salts  of  potash. 

For  a  detailed  account  of  the  reasons  which  led  to  this 
conclusion  I  may  refer  to  a  paper  which  I  contributed  to 
the  fifteenth  volume  of  the  '  Medico-Chirurgical  Transac- 
tions.' ^  I  will  now  be  content  to  give  broadly  the  more 
important  observations  bearing  upon  the  subject,  com- 
prising those  referred  to  in  the  paper,  together  with  some 
of  later  date,  which  have  been  contributed  by  others  as 
well  as  by  myself. 
Allied  to  Elementary  analysis  shows  the  morbid  deposit  to  be 

practically  identical  in  ultimate  composition  with  albumen 
and  fibrine  ;  and  the  fact  that  it  is  not  soluble  in  water,  but 
persistently  solid  in  the  organ  until  exposed  to  the  action 
of  alkalies,  shows  it  to  be  more  nearly  allied  to  fibrine 
than  to  albumen.  A  peculiarity  of  the  lardaeeous  mate- 
rial is  its  solubility  in  alkali.  To  refer  to  the  observations 
wdiich  first  led  me  to  enquire  into  the  part  played  b}^  the 
alkalies  in  the  morbid  process,  if  a  piece  of  lardaeeous 
tissue  be  exposed  to  the  action  of  a  dilute  solution  of 

'  Guy's  Hospital  Eeports,  1864. 

^  On  waxy,  lardaeeous,  or  amyloid  degeneration.     Med.-Chir.  Trans,  fertile 
year  1867,  vol.  1. 


fibrine. 
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potash  or  soda  or  a  stronger  one  of  ammonia,  its  power  of 
reacting*  with  iodine, is  at  once  and  finally  abolished,  and 
that  without  any  destruction  of  the  normal  tissue  or  even 
material  injury  to  its  microscopic  structure.  The  deposit 
has,  in  fact,  been  dissolved  out  by  the  alkali,  while  as  yet 
the  normal  tissue  is  almost  untouched.  Dr.  Marcet  made 
use  of  this  property  of  the  morbid  substance  to  obtain  it 
for  analysis,  though  alkalies  do  not  separate  it  absolutely 
from  the  healthy  tissues.  If  lardaceous  tissue  be  finely 
divided  and  washed  with  water  until  all  the  albumen  is 
washed  out,  and  be  then  treated  with  a  dilute  solution  of 
caustic  potash,  an  enormous  amount  of  material  is  at  once 
extracted,  which  on  the  action  of  an  acid  will  appear  as  a 
white  flocculent  precipitate,  soluble  in  alkalies,  but  not  in 
their  carbonates.  The  tissue  which  has  yielded  this  no 
longer  presents  the  amyloid  reaction,  and  it  is  an  obvious 
inference  that  the  matter  which  has  caused  it  has  been 
extracted.  But  as  the  same  process  will  extract  a  similar 
substance,  though  far  less  plentifull}^,  from  the  tissue  of 
health,  the  lardaceous  matter  is  not  to  be  strictly  isolated 
by  this  means.  It  is  probable,  however,  that  the  method 
can  be  so  managed  as  to  obtain  the  one  with  but  little  of 
the  other.  In  the  substance  thus  obtained  Marcet  found 
on  an  average  of  three  estimations,  13*7  per  cent,  of  nitro- 
gen, the  percentage  of  nitrogen  in  albumen  being  15*7. 
This  accords  with  older  analyses  in  showing  that  the  sub- 
stance is  at  any  rate  nitrogenous,  and  in  about  the  same 
measure  as  the  protein  bodies.  Whether  it  be  called 
fibrine  or  insoluble  albumen  is,  in  the  present  state  of  our 
knowledge,  a  question  rather  of  words  than  of  fact.  That 
it  is  not  ordinary  or  soluble  albumen  is  sujEficiently  evident. 
And  its  association  Avith  fibrine  is  marked,  among  other 
peculiarities,  by  the  circumstance  that  in  lardaceous  dis- 
ease of  the  kidney  casts  are  sometimes  abundantly  formed 
which  apparently  consist  of  this  material,  and  which 
do  not  differ,  save  in  their  reaction  with  iodine,  from  the 
ordinary  casts,  the  fibrinous  nature  of  which  it  is  not 
possible  to  doubt. 
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Proceeding-  to  consider  the  mineral  constituents  of  the 
morbid  deposit,  and  taking  the  liver  as  best  suited  to  the 
enquiry,  I  examined  the  ash  obtained  from  100  grammes 
of  the  fresh  tissue  in  two  series  of  instances,  the  one 
representing  the  condition  of  health,  the  other  including 
various  stages  of  lardaceous  infiltration.  The  results  are 
displayed  in  a  tabular  form: — 

Healtluj  Liver.     Seven  Sjjecimens.     Alkaline  and  Earthy  Salts 

in  100  grammes. 


Salts  of 

Salts  of 

Case 

the 
alkalies 

the 
earths 

Potash 

Soda 

1. 

Liver  of 

an  adult,  apparently  natural 

1-181 

•053 

•187 

■255 

2. 

Ml 

•173 

■23 

•189 

3. 

1-041 

-033 

•205 

•252 

4. 

•995 

■016 

•214 

•192 

5. 

■912 

•037 

•22 

•25 

6. 

•904 

■05 

■191 

•123 

7. 

•89a 

■041 

■215 

•164 

Average  percentages : — Soluble  ash,  or  total  alkaline  salts,  1-00;  earthy  salts 
(chiefly  phosphate  of  lime),  ^057;  potash,  ^209;  soda,  -196. 

Lardaceous  Liver.     EigJd  Specimens.     Alkaline  and  Earthy 
Salts  in  100  grammes. 


Salts  of 

Salts  of 

Case 

the 
alkalies 

the 
earths 

Potash 

Soda 

1.  Deep   bed-sores.       Liver   in   very 

early  stage           .... 

1-075 

•062 

■203 

•177 

2.  L'lrge  vomicse.     Liver  slightly  af- 

fected        ..... 

•96 

■098 

■256 

•154 

3.  Sent  from  Edinburgh.     Highly  af- 

fected.    Eather    dry   when   ex- 

amined      ..... 

•852 

■21 

•189 

•206 

4.  From       Consumption        Hospital. 

Highly  affected.     Large  vomicse. 

•677 

•245 

. — 

— 

5.  Universally  infiltrated.    Dysentery, 

syphilis,  &c.       .... 

•633 

•154 

— 

— 

6.  Decidedly    affected.      Phthisis,  ul- 

ceration of  bowels 

•621 

•18 

•163 

•153 

7.  Intermixed  with  fatty  change.  Dis- 

ease of  pelvis.     Discharge 

•614 

■262 

•086 

•19 

8.  Decidedly   affected.       Suppuration 

from  wrist.     Phthisis 

■481 

■209 

•12 

•053 

Average  percentages :— Soluble  ash,  or  total  alkaline  salts,  739  ;  earthy  salts 
(chiefly  phosphate  of  lime),  -177  ;  potash,  ^169  ;  soda,  •155. 
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In  health  the  muieral  constituents  show  no  great 
variation,  the  potash  , in  particular  ranging  from  -lOl  to 
•230  in  100  parts,  and  giving  an  average  of  -209.  Under 
disease  the  total  alkaline  salts  and  the  potash  singly  dis- 
played a  greater  variety,  in  the  slighter  examples  of  the 
change  lessened  little,  in  the  more  extreme  instances 
lessened  greatly.  Looking  at  the  averages,  it  is  seen  that 
the  disease  reduced  the  total  alkaline  salts  from  I'O  to 
•739  per  cent.,  the  potash  from  -209  to  •169  per  cent. 
The  earthy  salts,  it  Avill  be  observed,  were  increased. 

Passing  now  from  the  liver  to  another  organ,  I  will 
give  some  similar  observations  made  more  recently  with 
regard  to  the  spleen  : — 

Saline  constituents  in  100  grammes  of  fresh  Spleen. 

HEALTHY. 


Cases 

Salts 
of  the 
earths 

Salts 
of  the 
alka- 
lies 

Composition  of  the  salts  of  the 
alkalies 

Pot- 
ash 

•322 
•301 

Soda 

Phos- 
phoric 
acid 

Sul- 
phuric 
acid 

Chlo- 
riue 

1.  Healthy  spleen 

2.  „              .... 

3.  „              .... 

•274 
•121 
•142 

r054 
r084 
r092 

•115 
•230 

•lis 

•215 

•096 

LARDACEOUS. 


Cases 

Salts 
of  the 
earths 

•216 

•141 
•258 
•201 
•354 

Salts 
of  the 
alka- 
lies 

Composition  of  the  salts  of  the 
alkaUes 

Pot- 
ash 

•194 

■124 

•218 
•245 
•203 

Soda 

Phos- 

phoi-ic 

acid 

Sul- 
phuric 
acid 

Chlo- 
rine 

1.  Lardaceoiis    .spleen.       Slightly 

aiFectod.    T.  Jackson.    Cause 
unknown       .... 

2.  Lardaceous   decidedly,  but  not 

extremely.     Elizabeth  Moss. 
Probably  syphilitic 

3.  Highly  lardaceous.     Child  with 

enormous  vomicae 

4.  Not  extreme.    Abscess  of  orarv. 

Phthisis        .         .         .       ". 

5.  Extensively   lardaceous.      Dis- 

ease of  spine,  with  discharge 

•772 

-982 
-658 
■886 
•699 

•227 

•239 
•115 
•184 
•190 

•07 
•258 

•049 
•034 

•071 

•105 

•09 

■099 
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Case 

Salts 
of  the 
earths 

Salts 
of  the 
alka- 
lies 

Composition  of  the  salts  of  the 
alkalies 

rot- 
ash 

Soda 

Phos- 
phoric 
acid 

Sul- 
phuric 
acid 

Chlo- 
rine 

1.  Rickety  enlargement  of  .spleen. 
Ellen  Smith 

•094 

•989 

•283 

•196 

•055 

•025 

— 

As  witli  the  liver,  the  variation  under  the  lardaeeous 
disease  is  considerable.  The  potash  is  constantly  dimi- 
nished, in  some  instances  by  more  than  half;  on  an 
average  from  a  percentage  of  "Sll  to  one  of  '196.  The 
soda  varies  much ;  it  has  apparently  suffered  no  loss.  The 
earthy  salts  were  generally  increased. 

These  estimations,  which  in  the  comparison  they  afford 
between  the  lardaeeous  condition  and  health  nearly  corre- 
spond with  those  of  which  the  liver  was  the  subject,  supply 
an  additional  fact  in  the  contrast  between  the  lardaeeous 
and  the  rickety  enlargements,  of  both  of  which  the  spleen  is 
a  chosen  seat.  The  rickety  condition,  which  is  profoundly 
different  from  the  lardaeeous,  though  the  two  have  a 
superficial  resemblance  and  have,  indeed,'  until  recently 
been  confused  together  or  very  imperfectly  separated,  is 
distinguished  from  the  lardaeeous  by  the  deficiency  not  of 
potash  but  of  lime. 

Placing  these  observations  in  the  order  of  their  making, 
I  will  now  revert  to  the  liver,  and  refer  to  some  analyses 
which  were  performed  by  Dr.  Dupre  at  the  request  of  the 
Pathological  Society,  with  a  view  of  testing  the  statements 
which  I  had  ventured  to  make  j3ublic.  Dr.  Dupre  ascer- 
tained the  mineral  constituents  in  200  grammes  of  liver 
tissue  in  three  instances  of  health  and  in  three  of  strongly 
marked  lardaeeous  infiltration.  The  results  are  here  given 
calculated  for  100  "•rammes  : — 


*  See  a  paper  by  the  Author  in  the  Medico-Chirurgical  Transactions  for  the 
year  1869,  on  '  The  enlargement  of  the  viscera  which  occurs  in  rickets.' 


Chap.  XL    LARDACEOUS  DISEASE— GENERAL  PATHOLOaY.     469 


Saline  Constituents  of  ]00   grammes   of  Liver  Tissue   as  removed 
from  tJie  hochj.      (Dr.  Dupre.) 


FllOM    THREE    HEALTHY    LIVERS. 


Case 

Potash 

Soda 

Phosphoric 
acid 

Chlorine 

1 

2 

3 

•3022 
•2420 
•3021 

•1000 
•1190 
•0655 

■2312 
•3902 
•3670 

•1251 
•1223 
•0695 

PROM    THREE    HIGHLY    LARDACEOUS    LIVERS. 


Case 

Potash 

Soda 

Phosphoric 
acid 

Chlorine 

1 

2.  Phthisis.     Large  vomicae 

3.  Tubercular      excavation        of 

kidney         .... 

•1729 
•0913 

■1315 

■1498 
■1745 

•2462 

•1776 
•3200 

•0967 

•1516 
•1567 

;1916 

The  relative  deficiency  of  x>otasli  is  more  marked  than 
in  most  of  the  instances  I  have  referred  to ;  and  it  is  to  be 
noted,  as  was  evident  with  regard  to  the  spleen,  that  the 
diminution  belonged  only,  as  it  evidently  related  most 
importantly,  to  this  alkali.  It  is  to  be  mentioned  that 
in  the  method  used  by  Dr.  Dapre  the  loss  of  chloride 
of  sodium  which  is  inseparable  from  incineration  was 
avoided.  Giving  the  averages  as  applying  to  100  parts, 
the  potash  in  the  healthy  liver  was  '283  per  cent. ;  in  the 
lardaceous  "lol  per  cent.  The  phosphoric  acid  at  the 
same  time  is  lessened  from  a  percentage  of  '329  to  one  of 
•198  ;  the  chloride  of  sodium  is  increased. 

In  regard  to  the  remarkable  deficiency  of  potash  in  the 
diseased  formation  there  are  some  facts  of  considerable 
interest,  which  bear  upon  the  iodine  reaction,  to  which 
reference  has  already  been  made. 

The  '  amyloid '  reaction  is  associated  with  the  condi- 
tion of  acidity.  A  piece  of  tissue  which  has  been  soaked 
in  a  solution  of  hydrochloric  acid  will  give  a  deeper  tint 
with  iodine  than  another  which  has  not.  Albumen  pre- 
cipitated by  an  acid  will    take  and  retain  the  colour  of 
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'Artificial  iodine,  as  it  will  iiot  clo  except  when  thus  acidified.  But 
matter.'  ^^i^  most  striking  counterfeit  of  the  '  amyloid '  deposit 
can  be  made  by  operating  upon  fibrine.  This  normally 
exists  in  alkaline  combination,  but  can  be  transferred  to 
one  in  which  acid  predominates  by  solution  in  hydro- 
chloric acid  diluted  to  6  in  10,000  (see  plate  11). 

From  this  solution  it  can  be  recovered  by  evaporation 
as  a  gelatinous  substance  which  will  take  with  iodine  the 
tint  which  is  characteristic  of  the  disease,  and  which 
contrasts  sufficiently  with  the  pale  yellow  which  normal 
fibrine  assumes  under  the  same  reagent. 

The  reaction  is  so  accurately  lardaceous  as  to  lend  at 
least  colour  to  the  idea  that  dealkalized  fibrine  is  nearly 
akin  to  the  morbid  product. 

The  re-alkalization  of  the  material  will  render  it  again 
insusceptible  of  the  lardaceous  reaction,  and  restore  its 
original  status  in  this  respect.  The  affinity  of  iodine  for 
the  fibrine  as  thus  dissolved  in  acid,  and  the  tint  which  it 
imparts  to  it,  may  be  as  well  shown  in  the  liquid  state. 
If  a  solution  of  iodine  be  added  to  one  of  fibrine,  the 
characteristic  compound  will  fall  as  a  precii^itate. 

The  points  of  resemblance  between  this  substance  and 

that  produced  by  disease  have  been  further  investigated  by 

Dr.Marcet  in  the  report  to  which  reference  has  been  made. 

To  turn  to  another  substance,  the  reaction  of  which 

with  the  lardaceous  material  gives   similar  indications,  I 

may  refer  to  indigo. 

Eeaction  Free  alkali  destroys  the  colour  of  sulphate  of  indigo. 

indiffo         -'-f  ^  microscopic  section  of  an  organ  affected  as  described 

be  treated  with  this  pigment  the  alkali  in  the  natural 

structures  will  destroy  the  blue  colour,  so  that  they  will 

in  time  fade  to   a  light  green   or  yellow ;    the  amyloid 

matter,  however,  will  retain  for  an  indefinite  period  the 

deep   blue   of  the  indigo,  and  will  show  in  bright  and 

striking  contrast  with  the  dull  tint  of  the  neighbouring 

parts.     I  may  refer  to  some  plates  in  the  paper  already 

mentioned  as  examples  of  this  effect. 

These  facts  are  sufficient  to  indicate  that  the  morbid 
matter  is  distinguished  not  only  by  a  loss  of  potash,  as 
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has  been  already  sliowTi,  but  by  a  loss  of  alkalinity. 
Indeed,  the  extraordinary  solnbility  of  the  substance  in 
alkalies  wonld  seem  to'  prohibit  its  deposition  from  nor- 
mally alkaline  blood.  The  composition  and  properties  of 
the  infiltrating  material  cannot  but  suggest  that  a  defi- 
ciency of  alkaline  solvent,  and  a  separation  from  the 
blood  of  something  for  the  solution  of  Avhich  the  means 
no  longer  suf&ce,  is  a  rude  ideal  of  the  in'ocess  in  which  it 
originates. 

The  constant  presence  of  potash  in  the  healthy  tissues  Lardace- 
and  its  apparently  essential  bearing  upon  nutrition  would  clinically 
prepare  us  to  expect  marked  results  from  its  deficiency.^       regarded. 

Turning  to  the  circumstances  which  lead  to  the  results 
which  have  been  described,  and  regarding  the  subject  now 
in  a  clinical  light,  it  would  seem  that  there  are  several 
modes  in  which  the  necessary  impoverishment  of  blood 
may  be  brought  about.  Some  are  within  our  observation, 
and  can  be  recognised  as  progenitors  of  the  organic 
change  with  a  certainty  of  which  there  are  not  many 
exam2:)les  in  the  sable  heraldry  of  disease.  Morbid  changes 
in  the  darkness  which  involves  their  origin  are  like  the 
men  they  afflict ;  it  is  only  in  exceptional  cases  that  -we 
can  trace  their  descent. 

By  far  the  most  frequent  cause  of  the  disorder  is  pro-  Suppura- 
tracted  suppuration.     The  discharge  must  be  copious  and 
long-continued  ;  it  is  not  necessarily  connected  with  tu- 
bercle   or    wdth    any    other    constitutional  taint,  or  with 
disease  of  bone. 

The  accompanying  table,  compiled  from  cases  which 

'  In  the  preceding  account  of  the  lardaceous  deposit  I  have  rather  endea- 
voured to  show  what  it  is  than  what  it  is  not.  In  the  face  of  the  direct 
evidence  which  has  been  brought  forward,  it  has  not  been  thought  necessary  to 
discuss  the  starch  theory  at  any  lengtli.  It  may  be  as  well  to  allude  to  an 
opinion,  originally  promulgated  by  Meckel,  that  the  new  material  is  essentially 
cholesterine.  But  this  subject  is  not  nitrogenous,  as  is  the  infiltrating  matter 
of  lardaceous  disease  ;  nor  docs  it  give  the  characteristic  reaction  with  iodine, 
though  with  this  reagent,  together  with  sulphuric  acid,  it  yields  a  veritable 
blue.  Found  continually  in  morbid  growths  and  exudations,  it  is  evidently 
rather  an  occasional  and  accidental  associate  of  the  lardaceous  change  than 
essential  to  it.  In  the  liver,  fis  was  shown  by  Dr.  ifarcct,  cholesterine  is 
present  both  in  health  and  disease. 


common 
cause. 
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have  come  under  the  notice  of  the  Author,  shows  that  of 
6Q  cases  51  were  known  to  have  been  associated  with 
a  profuse  and  long-continued  drain  of  pus,  while  in  five 
suppuration,  though  not  under  observation,  was  concluded, 
from  the  'post-mortetn  appearances  or  other  circumstances, 
to  have  gone  on  at  some  antecedent  period.  Thus  about 
five-sixths  of  the  cases  which  fell  indiscriminately  under 
notice  were  associated  with  this  process  :  — 

Table  slioiving  the  Affections  antecedent  to  Lardaceous  Disease  in 
QQ  Gases  under  the  ohservation  of  the  Author} 


Fifty-one  cases  in  which  there  had  been  protracted  Suppuration. 

From  caries,  or  necrosiy,  with  exposure  of  bone  .... 
„  disease  of  spine,  with  psoas  abscess  ..... 
,,  profuse  suppuration,  consequent  upon  amputation  of  thigh 
„  ,,  .,  ,,  compound  fracture  of 

Ipg •         • 

„     phthisis,  with  vomicae        .... 
,,     dilated  bronchi  ..... 

„     destruction  of  kidney  by  tubercular  excavation  (one  case 

with  psoas  abscess  of  renal  origin) 
„     ulcerated  cancer        ..... 
„     dysentery,  with  abscess  of  liver 
,,     ulceration  of  bowels,  not  dysenteric    . 
„     deep  and  long-continued  bed-sores 
,,     severe  syphilitic  ulceration  of  throat  or  penis 


20 
1 
1 

1 

11 
1 

2 
5 
3 

3 
1 
2 

51 


Five  cases  in  which  there  wis  presumptive  evidence  that  Siqopuration  had 

formerly  gone  on. 

From  disease  of  elbow-joint,  for  which  arm  had  been  amputated  1 
„  ■   extensive  disease  of  spine,  with  much  curvature  and  loss  of 

bone    ..........  1 

„     phthisis,  with  extensive  cicatrices      .....  2 

„     history  of  dysentery  in  India,  also  syphilis         ...  1 


Four  cases  in  which  there  had  been  Albuminuria  associated  with  some  other 
form  of  kidney  disease.     (?) 

From  tubal  nephritis  (?)  (much    dropsy,    urine    scanty,  highly 

albuminous)        .........       4 

'  This  table  includes  all  the  cases  which  have  come  iinder  the  notice  of  the 
Author  in  which  b, post-mortem  examination  was  made;  no  selection  has  been 
made.  Eight  of  the  cases  were  under  the  age  of  sixteen,  the  rest  adults.  The 
greater  number  occurred  in  St.  George's  Hospital. 
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Six  cases  in  which  the  cause  could  not  be  traced. 

(In  one  the  patient  had  been  long  in  India,  Lnt  was  not  known  to  have 
had  dysentery.) 

Associated  witli  the  stated  lesions,  tubercular  deposit  was  found  in  27  cases ; 
cancer  in  5  ;  evidence  of  syphilis  in  6.  There  were  30  in  which  there  was  no 
sign  either  of  tubercle,  cancer,  or  syphilis. 

To  tliis  statement,  wliicli  appoared  in  the  first  edition 
of  this  work,  I  will  append  another,  not  drawn  especially 
from  my  own  experience,  bnt  which  represents  that  of  the 
post-mortem  department  of  St.  George's  Hospital,  as  re- 
corded by  a  succession  of  competent  pathologists,  from  the 
time  when  the  preceding  table  was  concluded  to  the  present 
date. 

Causes  or  anfececli'iit  circumstances  of  83  cases  of  Lardaceous  Dis- 
ease, comjnlecl  from  the  hoolis  of  St.  George's  Hospital,  from  the 
year  1867  to  the  year  1875. 

CONTINtJED    OH    PROFUSE   DISCHARGE   OF   PUS.       FIFTY-EIGHT    CASES. 


Total 

S3-philis 

Tu- 
bercle 

Cancer 

Antecedents 

number 

present 
in 

present 
in 

present 
in 

Disease  of  bone,  caries  or  necrosi? 

21 

3 

4 

Phthisis,  with  vomicae 

11 

— 

11 

„                   +  disease  of  bone 

3 

— 

3 

„                   +  tubercular      excava- 

tion of  kidney 

2 

— 

2 

„                   +  superficial  scrofulous 

sores    . 

2 

— 

1 

Scrofulous  pneumonia,  M'ith  large  vomicoe 

1 

— 

1 

Superficial  or  glandular  scrofulous  abscesses 

2 

1 

1 

Tubercular  disease  of  kidney 

1 



1 

Eenal   suppuration,    probably   of    calculous 

origin 

1 

Abscess  of  ovary  opening  into  vagira  . 

1 

Gangrene,  or  sloughing  of  limbs  . 

2 

Extensive  chronic  bed-sores 

2 

. 

1 

Pelvic  abscess,  unconnected  with  bone 

1 

Surgical  operations,  amputation  or  excision, 

with  excessive  suppuration 

2 

1 

Ulcerating   cancer   of    uterus   and    adjacent 

parts 

2 



— 

2 

Ulcerating   tumour  of   labium  of  uncertain 

nature     ....... 

1 

(?) 

(?) 

Dysentery  +  syphilis      ..... 

1 

1 

1 

Post-pharyngeal  abscess,  probably  sj-philitic 

1 

1 

Syphilitic  ulceration  of  perineum 

1 

1 

68 

7 

27 

2 

I  I 
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ACCUMULATION    OF   PUS    WITHOUT    DISCHARGE.       TWO    CASES. 


Antecedents 

Total 
number 

Syphilis 

present 

in 

Tu- 
bercle 
present 
in 

Cancer 

present 

in 

Large  collection  of  pus  in  peritoneum,  gene- 
ral tuberculosis        ..... 
Suppurating  ovarian  cysts     .... 

1 

1 

~ 

1 

2 

— 

1 

PRESUMPTION    OF    PAST    SUPPURATION.       TWO    CASES. 


Antecedents 

Total 
number 

Syphilis 

present 

in 

Tu- 
bercle 
present 

in 

Cancer 

present 

iu 

Old  phthisis,  with  cicatrices,  but  no  vomioBe . 
Destruction  of  one  kidney  apparently  by  sup- 
purative process       

3 

1 

— 

3 
1 

4 

— 

4 

SYPHILIS,  WITHOUT    CONSIDERABLE    SUPPURATION.      ELEVEN    CASES. 


Antecedents 

Total 
number 

Syphilis 

present 

in 

Tu- 
bercle 
present 
in 

Cancer 

present 

in 

Distinct  syphilitic  symptoms  or  history,  with- 
out long  suppuration        .... 

Syphilis,  with  tubercle  or  old  tubercuhxr 
cicatrices  in  lung     ..... 

Syphilis  suspected  but  not  ascertained  . 

8 
2 

1 

8 

2 
1 

2 

2 

1 

11 

11 

5 

Cause  unknown  .... 

Tubercle  in        . 

Syphilis  in         . 

Cancer  in  ....  . 

Neither  tubercle,  syphilis,  nor  cancer  in 

Disease  of  bone,  without  distinction  of  kind,  in 


.       8 

cases 

.     37 

»> 

.     18 

j> 

2 

)> 

.     37 

»» 

.     24 
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It  will  be  seen  that  the  conclusions  of  the  earlier  table  Causes  of 
are  supported  by  those  of  the  later.  Taking  the  two  diseflse— 
too-ether,  it  seems  that  of  the  total  number  of  cases,  149,  suppura- 

.  .  .  tion. 

Ill  were  connected  with  ascertained,  9  with  presumed 
suppuration  ;  thus  presenting  the  origin  of  the  disease  as 
connected  with  this  process  in  four-fifths  of  the  Avhole 
number.  Tubercle  as  one  of  the  most  frequent  of  all 
causes  of  chronic  suppuration  was  present  in  a  lai'ge 
proportion ;  in  64  instances  more  than  half  of  those  in 
which  the  suppurative  process  had  given  rise  to  the  dis- 
ease. It  is  to  be  observed  that  there  is  no  example  of 
tuberculosis  without  suppuration  as  giving  rise  to  the 
organic  change  in  question,  and  only  one  in  which  it  was 
unconnected  with  a  persistent  escape.  In  this  excep- 
tional instance  the  pus  had  largely  accumulated  in  the 
abdomen . 

Bone-disease — Avhich  perhaps  stands  next  to  tubercle, 
with  which  it  is  so  often  associated,  in  the  frequency  and 
persistency  with  which  it  causes  suppuration — was  pre- 
sent in  47  cases,  connected  with  ascertained  or  neces- 
sarily presumed  suppuration  in  all.  Cancer  had  given 
rise  to  the  organic  change  in  seven  instances,  compara- 
tively an  insignificant  proportion,  in  all  with  the  inter- 
vention of  discharge.  Passing  from  these  to  other  causes 
of  discharge  and  deposit,  we  come  to  a  class  in  which 
suppuration  per  se,  not  connected  with  tubercle  or  with 
any  condition  to  which  the  term  scrofulous  could  be 
applied,  with  cancer  or  with  syphilis,  or  with  disease  of 
bone  of  any  kind,  excluding  bone-disease  of  all  sorts,  since 
from  some  scrofula  or  syphilis  might  be  inseparable,  has 
given  rise  to  the  disease. 

This  class  is  represented  by  cases  of  amputation 
immediately  necessitated  by  accident,  of  compound  frac- 
ture, of  dysentery,  of  gangrene  or  bed-sores,  of  ovarian  or 
pelvic  abscess  consequent  upon  labour,  of  renal  suppura- 
tion consequent  upon  stone,  of  dilatation  of  the  bronchi 
the  result  of  whooping-cough  attended  with  profuse  pu- 
rulent expectoration.      They   are  sufiicient  to  show  that 
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neither  is  any  constitutional  malady  Avliicli  could  be 
included  in  the  elastic  term  cachexia  necessary  to  the 
production  of  the  disease ;  nor  has  it  any  necessary 
association  with  bone ;  but  that  suppuration  in  the  ab- 
stract is  not  only  an  efficient  but  a  pi'olific  source.  Apart 
from  suppuration  neither  bone-disease,  cancer,  nor  tubercle 
appear  to  be  caj)able  of  causing  it. 

Examining  the  organs  with  iodine  after  death  where 
pus  has  been  discharged  freely,  and  for  two  or  three 
months,  it  is  exceptional  not  to  find  evidences  of  the  lar- 
daceous  change,  though  as  yet  there  may  have  been  no 
symptoms.  Given  the  suppuration,  from  whatever  cause 
it  spring,  some  degree  of  the  consequent  disorder  may  be 
generally  predicted,  though  patients  differ  widely  in  their 
power  of  resisting  this  exhausting  process. 
Syphilis.  Apart    from  the  formation   of  pus,    perhaps  syphilis 

stands,  if  not  singly  at  least  as  solely  recognizable  as  a 
definite  cause  of  the  lardaceous  disorder.     There  is  evi- 
dence that  the  constitutional  condition  is  by  itself  ade- 
quate, however  it  may  be  aided  in  many  cases  by  the 
suppurative  effects  of  its  various  lesions.     In  the  series  of 
cases  comprised  in  the  two  tables  there  was  evidence, 
either   historical  or  pathological,  of  this  affection  in  24 
instances — about  a  sixth  of  the  whole  ;  and  it  is  probable 
that  this  proportion  would  be  increased  were  the  disorder 
more  open  to  observation,  and  less  apt  to  involve  social 
discredit.     In  the  second  table,  where  the  morbid  associa- 
tions of  each  case  are  separately  stated,  it  is  to  be  seen 
that  syphilis  was  sufficient  as  the  cause  of  the  lardaceous 
change,  even  though  not  associated  with  any  discharge  of 
pus,  or  only  with  one  of  insignificant  amount.     Though 
constitutional  syphilis  is,  as  has  been  insisted  on  by  many 
pathologists,  an  effective  cause  of  the  lardaceous  infiltra- 
tion, and   though  severe  cases  are  sometimes  associated 
with  it,  yet  numerically  the  instances  of  the  disorder  due 
to  this  cause  bear  but  a  small  proportion  to  those  in  which 
it  has  taken  origin  in  simple  suppuration  or  in  suppura- 
tion complicated  only  with  tubercle  or  caries. 
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Perliaps  suppuration  and  syphilis  are  the  only  causes 
of  the  disorder  which  in  the  present  state  of  our  know- 
ledge it  is  possible  to  isolate.  The  statements  that  it  may 
be  produced  by  alcoholism  and  rheumatism  apparently 
rest,  save  where  rheumatism  is  a  paraphrase  for  syphilis, 
on  insufficient  evidence.  It  is  nearly  certain  that  the 
disease  has  no  relation  to  drink  save  through  suppurative 
lesions,  prominently  pulmonar}^  tviberculosis,  v^hich  drink 
may  have  helped  to  engender.  It  is  none  the  less  likely 
that  the  apparently  simple  alteration  of  nutrition  which 
constitutes  the  disease  may  be  brought  on  in  ways  not  as 
yet  obvious  ;  though  the  proportion  of  instances  to  be 
distinctly  traced  to  the  two  cases  which  have  been  dwelt 
upon  is  so  preponderating  as  to  show  that  other  influences, 
if  there  be  any,  whicli  cause  the  disorder  are  in  their 
results  numerically  unimportant. 

Among  my  earlier  observations  T  thought  I  found 
reason  to  believe  that  the  disorder  was  sometimes  due  to 
the  long-continued  discharge  of  albuminous  urine,  but 
later  experience  has  served  to  show  that  where  the  lar- 
daceous  condition  is  associated  with  one  of  the  other 
forms  of  renal  disturbance  the  lardaceous  is  usually  the 
primary  change. 

I  think  it  is  to  be  noted  that  a  tropical  climate,  in  the  Tropical 
malnutrition  which  it  engenders,  at  least  predisposes  to  the  "^^^1®°*^^- 
morbid  infiltration. 

Having  now  regard  to  the  ascertained  causes  of  the  Lardace- 
disease,  and  taking  them  in  relation  to  the  character  of  ^^^  ^^'^' 
the  morbid  product,  we  may  form  some  conception  as  to 
the  process  by  which  it  is  developed. 

Taking  it  first  in  its  most  frequent  and  simplest  form, 
as  due  to  suppuration  in  the  abstract,  it  needs  no  argu- 
ment to  show  that  the  disorder  is  a  result  of  exhaustion, 
not  of  infection ;  that  it  is  due,  not  to  the  absorption  of 
pus,  but  to  its  loss.  The  deposit,  indeed,  seems  to  be  so 
directly  produced  by  the  separation  of  pus  from  the  blood 
as  to  suggest  that  it  is  nothing  more  than  what  remains  of 
the  blood  after  the  abstraction  of  j)us,  or  of  the  essential 
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part  of  pus,  from  it.  In  this  view  pus  and  tlie  lardaceous 
deposit  would  be  in  regard  to  blood  complemental  to 
eacli  other ;  the  blood  being  divisible  into  two  portions, 
the  one  escaping  as  discharge,  the  other,  remaining  as 
deposit. 
Suppura-  Pus,  liowever,  is  not  a  simple  fluid,  and  it  becomes 

relation  to  necessary  to  consider  which  are  its  components  the  loss  of 
lardaceous  wbicli  thus  affects  nutrition.  Chemically  pus  is  an  albu- 
minous  liquid,  rich  in  alkaline  matter,  abounding,  as  com- 
pared with  the  blood,  especially  in  the  salts  of  potash. 
The  loss  of  potash  finds  its  corresponding  result  in  the 
deficiency  of  this  alkali  in  the  morbid  deposit ;  and  it  is 
not  improbable  that,  having  regard  to  the  fact  that  the 
potash  of  blood  is  chiefly  contained  in  its  corpuscles,  the 
migration  of  the  white,  which  constitutes  suppuration,  is 
intimately  associated  with  the  loss  of  the  essential  alkali. 
That  corpuscles  are  lost  under  sujjpuration  is  as  evident 
as  that  this  process  essentially  consists  in  their  escape ; 
and  it  is  equally  clear  that  the  more  are  removed  the 
fewer  must  remain  behind. 

Looking  at  the  superabundance  in  the  deposit  of  soda, 
the  alkali  of  the  liquor  sanguinis,  and  the  deficiency  of 
potash,  the  alkali  of  the  corpuscle,  a  loss  of  proportion 
between  the  blood  cells  and  the  blood  fluid,  and  a 
deposition  in  a  solid  form  of  some  part  of  the  fluid 
excess  must  suggest  itself  as  belonging  to  the  morbid 
process.  But  the  mere  numerical  loss  of  corpuscles  apart 
from  the  chemical  drain,  is  not  sufficient  to  explain  it. 

I  have  examined  somewhat  curiously  into  the  propor- 
tion of  corpuscles  to  liquor  sanguinis  under  lardaceous 
disease  and  its  antecedent  suppuration ;  the  details  are 
given  in  Chapter  XVI.  5  they  show  in  the  first  place,  that 
under  suppuration  the  red  corpuscles  are  somewhat  dimi- 
nished in  number,  the  white,  contrary  to  what  might  have 
been  expected,  increased.  With  established  and  progres- 
sive lardaceous  disease  the  loss  of  red  is  more  decided, 
and  these  corpuscles  are  often  pale  and  ill-formed,  but  the 
numerical  loss  is  not  greater — it  is  scarcely  so  great — as 
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occurs  witli  other  forms  of  renal  disease,  and  with  the 
splenic  enlargement  of  childhood,  which  is  not  lardaceous, 
but  rickety.  The  lardaceous  result  of  suppuration  is 
therefore  to  be  attributed,  as  it  would  seem,  rather  to 
the  loss  of  chemical  material  than  to  the  escape  of  organic 
shapes.  But  whatever  be  the  effect  of  the  corpuscular 
loss  in  bringing  about  this  result  of  suppuration,  the 
process  presents  itself  as  a  partial  impoverishment  of  the 
blood  and  a  deposition  of  what  remains  behind  in  relative 
superabundance. 

But  beside  the  exhaustion  of  discharge  there  must  be 
other  ways  in  which  the  same  result  may  be  brought 
about.  A  deficiency  of  income  may  be  similar  in  its 
effects  to  an  increase  of  expenditure,  and  defective  assi- 
milation akin  in  its  effects  to  a  wasting  discharge.  The 
attenuated  and  starved  frames  of  the  subjects  of  syphilis 
and  their  obvious  inability  to  transmit  nutriment  from 
their  stomachs  to  their  tissues,  would  prepare  us  to 
attribute  to  this  disease  some  special  impairment  of  the 
blood-making  process.  It  is  said  that  with  syphilis  the 
corpuscles  are  diminished.^  Whether  there  be  any  im- 
pairment of  the  blood-making  glands  which  causes  the 
corpuscles  to  be  insufficiently  developed,  and  the  potash 
they  carry  insufficiently  introduced,  may  be  a  matter  for 
further  enquiiy. 


Pathology  op  Lardaceous  Infiltration  with  Eeference 
TO  THE  Kidneys  in  Particular. 

From  the  general  pathology  of  lardaceous  disease  I 
will  now  proceed  to  the  kidneys  in  particular.  These 
glands  are  favourite  seats  of  the  lardaceous  deposit,  and, 
indeed,  often  display  its  presence  before  it  can  be  detected 
in  any  other  structure.     They  are  affected  in  a  manner 

'  '  The  effect  of  small  doses  of  mercury  in  modifying  tlie  numlier  of  the  red 
blood  corpuscles  in  syphilis,'  by  E.  L.  Keyes,  M.D.  '  American  Journal  of 
Med.  Science,'  January  1876. 
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whicli  is  liable  to  much  complication ;  not  only  are  they 
invaded  with  the  peculiar  material  which,  so  long  as  it 
remains  the  only  change,  is  attended  with  increase  of 
bulk  but  little  impairment  of  function,  but  the  intruded 
matter  appears  to  act  as  an  irritant,  setting  up  according 
to  circumstances  either  tubal  catarrh,  with  the  attendant 
symptoms  of  nephritis  or  interstitial  fibroid  thickening, 
with  many  of  the  results,  both  as  regards  the  organ  and 
the  patient,  which  belong  to  granular  degeneration  of  in- 
dependent origin. 

Thus,  so  man}'  shapes  belong  to  the  kidneys  affected 
by  this  disorder  that  they  cannot  be  more  narrowly  de- 
fined than  as  responding  to  the  iodine  test.  They  may  be 
swollen  or  contracted,  as  tubal  accumulation  or  fibroid 
contraction  have  prevailed,  and  according  to  the  same 
circumstances,  either  smooth  superficially  or  variously 
puckered  and  granulated. 

And,  to  add  another  item  of  variability  in  the  cha- 
racter of  organs  affected  with  the  lardaceous  change,  they 
become  fatty  in  what  seems  a  capricious  manner ;  the 
epithelium  sometimes  loaded  with  oil  to  the  extreme  of 
possibility,  at  other  times  quite  free  from  this  addition. 

These  glands  are  favourite  seats  for  the  lardaceous 
deposit,  and,  indeed,  often  display  its  presence  before  it 
can  be  detected  in  any  other  organ. 
Kaked  eje         To  describe,  first,  the  changes  which  are  evident  to  the 
appear-        naked  eye  they  may  be  thus  sketched:  — 

ances.  J  j  j 

Earliest  Examined  at  the  earliest  date  at  which  the  change  can 

changes.      |^q  recognised,  the  kidney  is  slightly  pale  and  ansemic.     If 

altered  in  consistence,  it  is  firmer  than  before.    The  organ 

would  pass  for  natural  but  that  the  iodine  solution  dots 

the  malpighian  bodies.     The    surface  is  smooth,   rather 

pale   perhaps,  the  cortex  in   due  proportion,   and  every 

other  character  that  of  health.      As  the  disease  goes  on 

an  increase  of  size  takes  place,  and  the  capsule  becomes 

Anaemia,      adherent.     At  this  time  the  cortex  is  firm,  pale,  and  in- 

Increase  of  creascd  in  thickness.     It  varies  in  texture.     When  the 

increase  of  size  is  great  there  is  usually  more  or  less  fatty 
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Section  of  a  Kidney  aflfectecl  by  the  lardaceous  change.  The  organ 
is  much  increased  in  size,  the  increase  affecting  chiefly  the  cortical 
portion.  This  has  a  pale  buff  colour,  slightly  variegated  with  spots 
of  vascularity.  The  peculiar  deposit  in  this  case  was,  as  often  happens, 
associated  with  the  accumulation  of  fatty  epithelium  in  the  tubes, 
hence  the  great  increase  of  size.  A  part  of  the  section  has  been 
treated  with  iodine,  and  shows  the  effect  of  that  reagent  upon  the 
malpighian  bodies  and  the  straight  vessels  of  the  cones.  The  former 
come  out  as  black  dots,  the  latter  as  dark  lines,  while  the  intervening 
structure  is  comparatively  j)ale. 

The  outside  of  the  organ  was  smooth  and  buff-coloured  ;  it  has  not 
been  represented. 

The  kidney  was  obtained  from  the  body  of  a  soldier  who  had  served 
in  India,  and  had  dysentery  and  abscess  of  the  liver.  He  had  albu- 
minous l^rine  with  dropsy  and  vomiting,  and  eventually  died  in  a  state 
of  semi -coma.     There  was  extensive  hepatization  of  the  lungs. 
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cliange  in  the  epitlielium,  and  the  cortex  is  of  a  pale 
fawn-colour,  and  opaque,  like  a  parsnip.  Under  these 
circumstances  the  kidneys  often  weigh  10  or  11  oz.  each. 
The  largest  that  have  come  under  my  notice  weighed,  the 
tAvo  together,  23  oz.  Where  there  is  no  fatty  tendency.  Change  of 
and  the  increase  of  size  is  less,  the  cortex  often  has  a  ^^  ^^' 
pinkish  or  grey  translucency,  as  if  a  transparent  material 
were  interspersed  throughout  its  structure.  This  trans- 
parent appearance  is  most  observable  near  the  capsule. 
When  the  grey  effusion  is  abundant  it  gives  a  peculiar 
firmness  and  elasticity  to  the  organ.  Sometimes  the  two 
conditions  exist  together,  buff  specks  or  lines  being  sepa- 
rated by  grey  tissue. 

The  capsule  is  now  adherent,  and  probably  thickened.  Superficial 
The  surface,  still  smooth,  or  marked  only  by  a  few  curved  sions. 
depressions,  has  lost  the  uniform  vascularity  of  the  healthy 
kidne}^,  and  has  a  general  bloodless  appearance,  only 
variegated  by  irregular  red  blotches,  or  a  few  stellate 
vessels.  The  condition  of  enlargement  belongs  to  the 
earlier  jDcriods  of  the  disease. 

The  lardaceous  exudation,  starting  as  it  does  from  the  Effiision 
blood  vessels,  belongs,  excepting  when  it  originates  within  the  tubes 
the  malpighian  body,  to    the  intertubal  district,  and  is 
early  accompanied  with  changes  in  the  interstitial  tissue, 
such  as  a  low  degree  of  inflammatory  irritation  might 
produce,  as  if  the  lardaceous  matter  had  something  of  an 
irritating  property.     The  early  interstitial  hypertrophy  is 
succeeded  by  a  contractile  process,  as  with  the  granular 
kidney,  and  soon  evidence  of  contraction  appears  in  super- 
ficial depressions.     These  at  first  are  small  and  scattered, 
but  gradually  increase,  and    may  give  rise    to    extreme 
changes  in  the  appearance  and  bulk  of  the  organ.     The 
surface  may  present  various  forms  of  unevenness  ;  some-   Conse- 
times  covered   with  large  smooth  elevations,   giving  an  ^IqI]^ 
undulating  outline  ;    sometimes  iri-egularly  deformed    in  «nd  con- 
some  places,  elsewhere  smooth.     Sometimes,  and  this  in 
the  most  advanced  cases,  where  there  is  much  loss  of  bulk, 
the  organ  has  obviously  shrunk  out  of  shape ;  it  has  lost 
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more  in  width  and  tliickness  than  in  length,  and  has  a 
lean  and  attenuated  look ;  and  when  the  capsule  is  taken 
off,  which  is  not  done  without  difficulty,  the  surface  has  a 
sandy  texture.  The  regular  covering  of  uniform  small 
granulations,  such  as  follows  from  granular  degeneration, 
seldom  if  ever  occurs  as  a  consequence  of  the  lardaceous 
change. 

On  making  a  section  of  a  kidney  in  which  this  process 
of  shrinking  has  advanced  it  is  seen  that  the  cortex  is 
diminished,  particularly  its  superficial  parts,  sometimes 
the  cones  being  within  the  thickness  of  a  shilling  of  the 
capsule.  Whether  shrunk  or  not,  it  is  generally  to  be 
seen  with  the  naked  eye  that  the  cortex  contains  num- 
bers of  shining  dots  like  specks  of  glass,  which  are  mal- 
pighian  bodies  enlarged  and  altered  by  the  disease.  Cysts, 
true  to  their  character  of  belonging  to  intertubal  disease 
of  the  kidney,  are  common  in  this  disorder.  They  usually 
are  of  very  small  size. 

The  great  test,  however,  for  the  existence  of  this  form 
of  disease  is  iodine.  This  holds  good  in  all  its  stages. 
Early  in  the  disease  the  iodine  solution  simply  dots  the 
malpighian  bodies,  staining  them  more  deeply  than  the 
intervening  tissues.  Sometimes  these  structures  stand 
out  in  a  conspicuous  mannei",  so  as  to  look  like  grains  of 
brown  sand  sprinkled  on  the  section.  Usually  later  in  the 
disease  brown  lines  become  visible  on  the  cones,  which  are 
straight  vessels  affected  by  the  disease.  Finally,  in  cases 
of  long  standing  almost  the  Avhole  of  the  substance  ex- 
posed by  section,  as  well  as  the  surface  of  the  organ,  gives 
the  characteristic  colour. 

The  deep  brown  shade — like  that  of  polished  walnut- 
wood — of  the  affected  parts  affords  a  striking  contrast 
with  the  light  yellow  colour  of  the  portions  Avhich  have 
escaped  (see  plates  8  and  9). 

Passing  now  to  the  minute  and  essential  changes 
which  the  microscope  enables  us  to  describe,  there  are 
three  steps  in  the  disablement  of  the  kidney  by  this 
disease : 
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Section  of  a  larclaceovis  Kidney,  showing  the  action  of  iodine  upon 
the  malpighian  bodies  and  small  arteries.  These  are  of  bright  reddish 
brown,  as  seen  with  transmitted  light,  while  the  rest  of  the  section 
has  acquired  merely  a  faint  yellow  colour. 

The  darker  marks  upon  the  section  are  obstructed  tubes.  The  sec- 
tion was  made  after  freezing  with  ice  and  salt. 

It  was  cut  from  a  kidney  in  a  very  advanced  state  of  disease,  and 
much  contracted,  which  was  obtained  from  the  body  of  a  woman  in 
whom  the  disorder  had  followed  upon  severe  syphilitic  ulceration  of 
the  palate,  «&;c. 

She  had  oedema  and  ascites,  the  urine  being  copious  and  highly 
albuminous.  There  was  much  diarrhoea  and  vomiting.  Latterly 
pneumonia  occurred. 
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rirst,  an  alteration  in  the  walls  of  the  blood  vessels. 
Secondly,  an  effusion  through  them  into  the  tissue  and 
cavities  of  the  gland.  Thirdly,  consequent  changes  both 
in  the  interstitial  tissue  and  in  the  tubes. 

In  tracing  the  mechanism  of  these  successive  changes  Elood 
the  blood  vessels    must    be  first  considered.     These  are  ""'^^^.^  ^^ 

malpig- 

affected  while  yet  every  other  part  of  the  organ  is  natural,  hian 
and  before  there  is  any  symptom  of  renal  disease.  The  ^^'^' 
first  change  is  observed  in  the  knot  which  forms  the  mal- 
pighian  body,  which  becomes  somewhat  enlarged,  and 
displays  the  characteristic  colours  with  iodine  and  indigo. 
The  enlargement  is  due  to  a  thickening  of  the  vessel, 
which  often  gives  a  nodular  outline  to  the  tuft.  The  size 
of  the  tuft  increases  as  the  disease  progresses,  while  the 
capacity  of  the  vessel  is  diminished.  A  deposit  of  fat 
upon  the  exterior  often  helps  to  produce  the  sparkling- 
appearance  which  the  malpighian  bodies  acquire  in  this 
disease. 

After  the  malpighian  body  has  become  altered  as  de-  Vessels  of 
scribed  the  same  change  proceeds  to  the  vessels  which 
enter  and  leave  the  capsule.  The  larger  arteries  mostly 
escape,  as  also  do  the  capillaries  and  veins.  The  altera- 
tion is  often  conspicuous  in  those  straight  arterial  vessels 
which,  after  leaving  the  malpighian  capsule,  pass  througli 
the  cones,  and  have  received  the  name  of  arteriolse  recta3. 
These,  as  they  lie  in  numbers  among  the  straight  tubes, 
are  often  distinguished  with  difficulty  from  them.  They 
are  of  about  the  same  diameter,  and  but  for  the  detection 
of  transverse  fibres  in  their  walls  Avould  be  apt  to  be  re- 
garded as  nrinary  tubules.  In  many  of  the  affected  vessels 
the  transverse  fibres  of  the  muscular  coat  are  unnaturally 
distinct,  as  if  they  had  undergone  a  sort  of  hypertrophy. 
The  walls  are  thickened  and  the  calibre  narrowed.  Besides 
these  alterations  the  affected  vessels  are  readilj-  detected 
by  the  peculiar  colour  given  by  iodine,  and  by  their  retain- 
ing the  deep  blue  of  indigo. 

The  appearances  produced  by  iodine  are  shown  in  plate 
9.     For  those  given  by  indigo   I  must  refer  to  a  plate  I 
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have  published  in  the  'Medico-Chirurgical  Transactions ' 
for  1867. 

These  changes  in  the  blood  vessels  are  commonly  suc- 
ceeded by  others  in  the  interstitial  tissue,  which  if  the 
disease  be  of  any  standing-  is  apt  to  become  pervaded  by 
superabundant  nuclei,  to  the  ultimate  formation  of  fibroid 
tissue.     The  hypernucleation  is  sometimes  general,  and 
cannot  be  distinguished  from  that  which  may  ensue  upon 
simple  nephritis.     I  had,  indeed,  prepared  a  section  for 
representation,  but  found  it  so  exactly  to  resemble  the 
drawing  at  page  263,  which  relates   to  a  case  of  simple 
nephritis,  that  I  forbore  to  reduplicate  the  illustration. 
Often  the  nuclear  and  fibroid  growth  forms  most  abun- 
dantly about  the  arteries,  near  the  surface,  or  where  the 
course  of  one  of  these  vessels  has  determined  the  position 
of  a  family  of  maljDighian  bodies.     Around  these  a  broad 
formation  of  new  tissue  is  often  seen.     This,  under  a  low 
power  of  the  microscope,  has  a  finely- granulated  appear- 
ance  (see  plate  10).     Under  the  ifh  of  an  inch  object- 
glass  the  new  tissue  has  a  closely-nucleated  structure,  like 
that  presented  by  new  fibrous  tissue,  or  some  varieties  of 
fibro-nucleated  tumours.     This  growth  may  be  often  traced 
inwards  from  the  capsule,  where  it  is  most  abundant,  along 
the  course  of  the  vessels  towards  the  interior  of  the  gland. 
It  imbeds  the  tubes  which  lie  in  its  way,  and  by  its  con- 
traction reduces  them  to  solid  threads,  or  cuts  them  up 
into  minute  cysts.     In  a  transparent  section  vestiges  of 
tube-structure  may  be  very  clearly  seen  imbedded  in  the 
new   growth.      If  these  intertubal  deposits    are   of  any 
extent  their  contractile  tendency  is  generally  evinced  by 
an   aggregation   of  the  malpighian  bodies   within  them. 
The  distribution  of  the  new  growth  upon  the  surface  of 
the  kidney  is  made  evident  to  the  naked  eye  by  a  loss  of 
level.     The  situation  of  each  deposit  is  marked,  as  has 
been  explained,  by  a  depression,  often  shallow,  smootli,  of 
considerable  size,  and  pinkish  in  colour. 

The  new  fibroid  tissue  may  conceivably  arise  either 
from   a  transformation  of  the  exuded  lardaceous  matter 


TLATE  X. ,  to  face  page  4:84:. 

Fig.  1. 

Section  made  by  Dr.  Lockhart  Clarke's  process,  from  a  swollen  lar- 
daceoiTS  kidney  of  wliich  the  surface  was  covered  with  large  curved 
depressions. 

The  part  represented  was  opposite  a  depression.  A  large  expanse 
of  finely  nucleated  tissue  is  seen  passing  inwards  from  the  capsule, 
separating  the  tubes  and  surrounding  the  malpighian  bodies.  The 
tubes  in  the  neighbourhood  contain  detached  epithelial  cells. 

At  the  right-hand  side  is  a  part  of  the  new  growth,  highly  magni- 
fied, so  as  to  show  its  fibro-nucleated  structure. 

Part  of  a  malpighian  body  appears  at  one  corner  ;  at  the  other, 
convoluted  tubes.     (For  comparison,  see  healtliy  kidney,  Plate  V. ) 

The  kidney  from  which  the  section  was  cut  was  affected  in  a  very 
characteristic  manner.  It  was  obtained  from  the  body  of  a  man  who 
had  had  an  arm  amputated  for  disease  of  the  elbow  five  years 
before  his  death,  the  immediate  cause  of  which  was  peritonitis,  asso- 
ciated with  infiltration  of  the  coats  of  the  duodenum  with  pus.  The 
liver,  like  the  kidneys,  was  lardaceous.  No  renal  symptoms  Avere 
recognised. 

Fig.  2. 

A  section  of  a  chai'acteristic  lardaceous  Kidney,  made  like  the  pre- 
ceding. 

There  is  a  general  increase  in  the  intertubular  fibrous  tissue.  The 
tiibes  have  lost  their  epithelial  lining,  and  many  contain  fibrinous 
plugs,  or  casts  in  their  interior.  These  casts  gave  the  iodine  reaction 
in  a  most  marked  manner,  taking  exactly  the  same  tint  as  the  malpi- 
ghian bodies.  Another  section  from  the  same  kidney,  which  displays 
the  effect  described,  is  represented  in  Plate  XI. 

The  section  was  cut  from  the  kidney  of  a  man  who  died  of  ulcera- 
tion of  the  colon.'  Latterly  he  had  had  some  oedema,  the  urine  at  the 
same  time  becoming  unnaturally  copious.  Owing  to  the  disturbed 
state  of  the  bowels  none  could  be  obtained  for  examination.  At  the 
I)ost-mortem  the  kidneys  were  greatly  enlarged,  anpemic,  and  of  a 
yellowish  white  colour,  much  like  that  represented  in  Plate  VIII.  They 
gave  the  iodine  reaction,  as  did  the  lining  of  the  small  bowel.  There 
was  a  large  suppurating  cavity  occupying  the  left  side  of  the  belly,  and 
connected  with  the  intestinal  ulcers. 

'  The  case  is  published,  as  an  example  of  ulceration  of  the  colon,  in  the  'Pathological 
Transactions  for  1SG7,'  p.  102,  c.^se  of  C.  Roberts. 
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or  as  a  result  of  the  irritation  wliicli  it  produces ;  consi- 
dering-, however,  that  the  growth  does  not  react  with 
iodine  or  differ  in  any  respect  from  the  product  of  simple 
inflammation,  it  may  with  the  more  probability  be  referred 
to  the  latter  cause. 

The  exudation  of  lardaceous  matter  into  the  substance 
of  the  kidney  is  rather  a  matter  of  inference  than  obser- 
vation ;  all  that  is  to  be  seen  interstitially  is  vascular 
alteration  and  fibrotic  change. 

But  the  escape  of  fibrinous  and  occasionally  distinctly 
lardaceous  matter  into  the  tubes  from  the  exposed  vessels 
of  the  malpighian  tuft  is  easy  of  recognition,  since  the 
material  appears  in  the  tubes  and  in  the  nrine  in  the  shape 
of  casts.  These  usually  consist  of  fibrine,  which  gives  no 
iodine  reaction,  and  exactly  resembles  that  which  com- 
poses the  casts  in  other  forms  of  renal  disease.  Some- 
times, how^ever,  the  casts  give  the  reaction  in  the  most 
characteristic  manner,  as  in  the  instances  to  which  the 
accompanying  lithograph  refers  (plate  11),  The  position 
and  abundance  of  the  casts  in  the  tubes  is  dis^^layed  in 
plate  10,  fig.  2.  Beside  this  exudation  into  the  cavi- 
ties, the  condition  of  the  tubes  requires  notice.  In  the  Changes 
earlier  stages  of  the  disease  the  cortical  tubes  are,  if  such 
an  expression  be  allowed,  morbidly  healthy.  Their  normal 
structure  is  displayed  with  abnormal  distinctness.  The  At  first 
epithelial  cells  hold  to  the  wall  with  more  than  proper  ^ '  ^'^pen. 
constancy,  and  the  cavity  continues  open  and  distinct  lono- 
after  death.  Kidneys  in  this  state  of  disease  are  admi- 
rably adapted  for  demonstration ;  they  realise  quite  the 
physiological  ideal.  It  appears  that  their  peculiar  cha- 
racter is  due  to  a  fibrinous  exudation,  which  at  the  early 
stage  transudes  in  minute  quantity  through  the  basement 
membrane,  and  glues  the  epithelial  cells  to  each  other 
and  to  the  tube.  The  appearance  is  often  such  as  mio-ht 
result  if  the  epithelial  cells  had  been  partially  fused  upon 
the  w^all,  which  at  the  same  time  becomes  thickened,  jjro- 
bably  from  some  of  the  exudation  becoming  incorporated 
with  it.     The  fixed  openness  of  the  tubes  is  one  of  the 
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most  marked  characters  of  the  disease,  and  one  which  has 
its  bearing  npon  the  symptoms.  Fibrinous  casts  are 
abundantly  formed  and  displaced,  and  yet  the  epithelial 
linino-  of  the  tube  undergoes  no  disturbance  (plate  10, 
fig.  2).  Often,  however,  when  the  disorder  is  drawing  to 
an  end,  supposing  that  the  patient  dies  of  the  renal  mis- 
chief rather  than  of  any  antecedent  or  associated  disease, 
a  catarrhal  state  of  the  tubes  is  set  up,  and  they  become 
obstructed,  as  in  cases  of  tubal  nephritis. 


Lardaceous  Kidney.  1.  Tubes  rigidly  open.  2.  Tubes  containing  fibrine  and 
oil-globules.  3.  Epithelial  cells;  some  fatty,  others  morbidly  adherent  to 
each  other.  4.  Fibrinous  plugs  -which  have  come  out  of  some  of  the  tubes. 
Some  new  fibroid  tissue  is  also  shown. 


I  ascertained  the  condition  of  the  cortical  tubes  in  32 
cases  of  the  disease — some  fatal  from  the  kidney  symp- 
toms, some  from  other  causes.  I  found  there  were  18  in 
which  the  tubes  were,  as  described,  rigidly  open,  though 
often  containing  fibrinous  cyUnders.  In  14  the  tubes  were 
plugged  with  natural  or  fatty  epithelium. 

It  is  usual  in  this  disease  to  find,  not  only  that  tubes 
are  fixedly  open,  as  has  been  described,  but  that  they  are 
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often  distended  by  fibrinous  plugs.     They  also  are  often  Cysts  from 
irregularly  dilated  and  constricted,  owing  to  the  contrac-  nmtioifof 
tile  influence  of  the  tissue  around  them.     When  the  new  tubes  and 
growth  exists  in  any  bulk  the  tubes  imbedded  in  it  are  ofmalpig- 
often  distinctly  cut  up  into  minute  cysts.     Beside  cysts,   ^^J! 
formed  in  this  way  out  of  tubes,  a  similar  result  is  some- 
times produced  by  a  dilatation  of  the  capsules  of  the  mal- 
pighian  bodies  in  the  same  way  as  has  been  described  with 
granular  degeneration.     Cysts  arise,  whether  the  kidneys 
be  granular  or  waxy,  from  the  constricting  action  of  new 
growth  external  to  the  tubes.     With  granular  degenera- 
tion the  new  formation,  though  in  smaller  bulk,  has  a  more 
powerful  contractile   tendency,  and  is  therefore  a  more 
fertile    source  of  cystic  transformation  than  in  the  dis- 
order under  consideration. 

As  an  associate  of  the  lardaceous  change  it  is  com-  Changes  in 
mon  to  find  fatty  degeneration.  The  fatty  change  often  ^P^'^li'-'iiLiin. 
precedes  the  other.  After  much  discharge  from  vomicae 
or  elsewhere  it  may  be  predicted,  without  much  chance  of 
error,  that  the  liver  will  be  either  waxy  or  fatty.  In  most 
cases  both  conditions  will  be  present.  With  the  waxy 
kidney  oil  is  often  deposited  in  the  epithelium.  In  33 
kidneys  so  diseased  I  found  that  the  epithelium  contained 
oil  in  19,  in  9  of  which  the  cells  were  loaded,  while  10 
were  only  slightly  affected. 

Beside  the  alteration  in  the  epithelium  it  occasion- 
ally happens  that,  as  in  granular  degeneration,  some  of 
the  cells  become  angular  and  distorted  in  shape,  cramped 
by  the  narrowing  circumstances  of  the  tube  in  which  they 
lie. 

The  peculiar  alteration  of  the  smaller  arteries,  lying  Alteration 
next  to  the  change  in  the  blood  at  the  root  of  the  disease,  of  .^^^tenes 

^  _  '    primary 

affords  a  simple  explanation  of  the  subsequent  changes,  change. 
These  little  vessels  are  so  modified  as  to  become  pene- 
trable in  a  morbid  degree  to  the  liquid  part  of  the  blood 
which  they  contain  They  retain  the  corpuscles,  but  the 
liquor  sanguinis,  holding  albumen  and  fibrine  in  solution, 
passes  through  them,  both  into  the  interstices  of  the  gland 
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and  from  the  free  malpighian  vessels  into  tlie  tubes.  As 
regards  tlie  intertubular  vessels,  the  exudation,  as  it 
appears  to  do  in  every  organ  when  superabundant, 
stimulates  the  growth  of  the  interstitial  tissue  and  deve- 
lops new  fibre.  A  similar  escape  takes  place  from  the 
vessels  which  hang  loose  in  the  malpighian  bodies.  The 
fibrinous  part  of  their  exudation  becomes  consolidated  in 
the  tubes  from  which  it  is  dislodged  in  the  form  of  casts. 
The  albuminous  portion  passes  off  into  the  urine  without 
hindrance,  and  gives  its  character  to  the  secretion, 
Eelation  of  With  this  sketch  of  the  mechanism  of  the  lardaceous 
amik)m  to  change  as  it  affects  the  kidiiey  it  will  be  easy  to  see  how 
symptoms,  some  of  the  symptoms  arise.  The  deterioration  in  the 
blood  vessels,  which  is  the  first  tissue-change,  though  it 
thickens  the  walls,  makes  them  leaky,  or  more  than  natu- 
rally permeable  to  the  fluid  they  contain.  Hence  an 
unnatural  outpouring  from  the  malpighian  vessels  and  an 
increase  of  urine,  which  at  the  same  time  is  mixed  with 
serum.  The  tubes  remain  freely  open,  and  for  a  long  time 
nothing  hinders  the  passage  of  serous  or  aqueous  fluid 
from  the  malpighian  bodies.  The  fibrinous  part  of  the 
exudation  which  passes  from  them  forms  the  casts  which 
are  so  abundant.  Partly  by  the  plugging  thus  occasioned, 
and  partly  in  consequence  of  a  certain  amount  of  tubal 
inflammation  which  is  apt  to  come  on  towards  the  end  of 
the  disease,  the  tubes  become  obstructed,  and  the  hitherto 
copious  urine  becomes  scanty,  exemplifying  a  rule  which 
holds  good  with  every  form  of  renal  disease,  that  the 
diminution  of  the  urine  is  in  direct  proportion  to  the 
obstruction  in  the  tubes. 
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CHAPTER  XII. 

LARDACEOUS  DISEASE  OF  TEE  KIDNEY. 
CLINICAL  HISTORY.  SYMPTOMS  AND 
RESULTS. 


The  disease  affects  both  sexes  and  all  ages. 

It  is  rather  more  common  in  males  than  females,  pos-  Sex. 
siblj  because  the  former  are  more  exposed  to  many  of  the 
incidents  which  give  rise  to  it,  such  as  accidental  injuries 
and  the  effects  of  tropical  climate.     Of  61  cases  36  occurred 
in  males,  25  in  females. 

No  age,  except  the  earliest,  is  exemj)t  from  its  attacks.  Age. 
Under  my  own  observation  it  has  proved  fatal  at  the  age 
of  5  years,  and  at  every  period  of  life  afterwards,  up  to  70. 
It  is  most  frequent  between  20  and  30,  corresponding  in 
this  respect  with  phthisis,  with  which  so  many  of  the  cases 
are  associated. 

The  following  case,  w'hich  is  not  included  in  the  fore- 
going statement,  as  the  kidneys  were  unaffected,  shows 
the  earliest  age  at  which,  within  my  own  experience,  the 
disease  has  been  detected  in  any  organ. 

My  colleague  Dr.  Gee  called  my  attention  to  a  spleen 
which  was  enlarged,  full  of  translucent  bodies  like  grains 
of  boiled  sago,  and  which  with  iodine  gave  the  '  amyloid ' 
reaction  in  the  most  characteristic  manner.  It  had  been 
obtained  from  the  body  of  a  boy  two  and  a  half  years  of 
age,  who  had  been  under  treatment  in  the  Children's 
Hospital  for  the  previous  two  months  with  a  large  abscess 
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in  the  thigh,  which  had  discharged  most  profusely.  The 
cause  of  death  was  pysemia.  The  abscess  subsequently 
proved  to  have  been  connected  with  disease  of  the  hip- 
joint.  No  iodine  reaction  appeared  except  upon  the 
spleen.  Although  the  disease  rarely  comes  under  notice 
very  early  in  life,  there  appears  no  reason  why  it  should 
not  occur  at  any  age  where  suppuration  can  have  con- 
tinued. 

The  following  table  represents  the  distribution  of  61 
cases  among  the  several  decades  of  life.  It  will  be  seen 
that  this  disease  includes  almost  the  whole  period  of  human 
life,  while  nephritis  and  granular  degeneration  each  per- 
tain to  one  extremity. 

The  greatest  mortality  of  the  disease  is  later  than 
that  of  nephritis,  earlier  than  that  of  granular  degene- 
ration : —  « 


Table  shoiving  age  at  death  in  61  cases  of  Lardaceous  Renal  Disease 
under  the  ohservation  of  the  Author,  attested  by  post-mortem 
examination. 


Age. 
From  0  to  10 

No.  of  Cases 
3 

„     11  „  20       . 

11 

„     21  „  30       . 

.       21 

„     31  „  40       . 

.       10 

„     41  „  50       . 

10 

,,     51  „  61        . 

3 

„     61  „  70       . 
Over  70 

3 
0 

Total,  36  m 

ales,  25  fei 

nales 

Easy  of 
diagnosis. 


The  disorder  is  easy  to  recognize  during  life,  perhaps 
more  so  than  either  of  the  other  forms  of  renal  disease. 
It  may  be  often  detected  at  first  sight  by  the  worn  and 
cachectic  look  of  the  patient.  There  are  several  circum- 
stances which,  when  they  exist  together,  place  the  nature 
of  the  complaint  beyond  doubt.  The  disease  follows  upon 
a  purulent  discharge,  or  occurs  in  a  syphilitic  subject. 
The  urine  is  albuminous ;  it  often  exceeds  the  natural 
amount,  notwithstanding  that  oedema  may  be  j)resent. 
Frequently  there  is  diarrhoea.     The  liver  and  spleen  are 
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apt  to  be  enlarged.     Sucli  are  the  more  salient  points  Salient 
by  wliicli  the  complaint  may  be  recognized.     But  it  is  not  ^"^"  ^' 
necessary  that  each  of  these  symptoms  should  be  present. 
The   nature    of  the  disease  may  be  clear,  although  the 
urine  be  scanty,  the  action  of  the  bowels  natural,  or  the 
liver  remain  out  of  the  reach  of  the  fingers. 

It  may  happen  that  the  subject  of  the  renal  change  is  Ante- 
under  surgical  treatment  for  disease  of  bone  or  joint,  and  go^'^^t^nies 
the  opinion  of  the  physician  is  sought,  because  something  a  guide. 
in  the  progress  of  the  case  has  raised  a  doubt  as  to  the 
capability  of  the  patient  to  recover  from  a  contemplated 
operation.     In   such   a   case   the  obvious  nature    of  the 
antecedents   renders   the    diagnosis   almost   a    matter  of 
course.     The  same  may  be  said  when  oedema  and  albumi- 
nuria come  on  in  the  course  of  phthisis. 

Frequently  it  happens  that  the  patient  is  brought 
under  notice  solely  on  account  of  dropsy,  and  it  is  only 
on  careful  enquiry  that  the  nature  of  the  preceding 
disorder  becomes  evident.  It  is  often  found  that  there 
is  an  interval  between  the  cessation  of  the  purulent  dis- 
charge, with  recovery  from  the  original  local  disease,  and 
the  appearance  of  renal  symptoms.  Sometimes  scars 
upon  the  person,  or  distortions  of  the  spine,  will  point  to 
the  source  of  the  comj)laint.  We  may  be  guided  to  it  by 
the  peculiarity  of  voice  which  results  from  loss  of  the  soft 
palate,  the  effect  of  syphilitic  ulceration  at  some  former 
date,  or  by  some  other  sign  of  constitutional  syphilis. 
Sometimes  a  limb  conspicuous  by  its  absence  will  tell  a  Origin 
tale  of  protracted  suppuration.     In  one  case  which  came  ^o"'^'^i™«''* 

^  ^  -^  .  obscure. 

under  my  knowledge  the  disease  was  apparently  due  to 
the  discharge  which  attended  the  healing  of  a  compound 
fracture.  Or  perhaps  the  source  of  the  disorder  has  left 
no  external  mark.  It  may  have  been  an  attack  of  dysen- 
tery, almost  forgotten  during  the  various  ills  of  a  tropical 
life  ;  or  ulceration  of  the  bowels,  tubercular  or  of  some 
other  sort,  which  no  longer  exists. 

When  by  such  causes  as  have  been  assigned,  or  by 
others  which  are  less  obvious,  the  tendency  to  the  morbid 
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deposition  is  established,  the  various  organs  are  affected 
in  an  order  which  is  not  always  constant. 

The  first  change  is  generally  to  be  detected  either  in 
the  kidneys  or  the  liver ;  in  the  kidneys  more  often  than 
in  the  liver.  Whichever  of  these  structures  is  first 
affected,  it  is  usual  for  the  other  to  follow  at  no  distant 
time.  The  spleen,  the  small  intestine,  the  stomach,  and 
the  large  intestine  participate  in  the  disease  in  something 
like  the  order  in  which  they  are  mentioned.  The  symp- 
toms which  arise  are  due  in  chief  to  the  kidneys  and  the 
mucous  membranes. 

It  appears  that  the  deposit  which  is  the  essence  of  the 
disease  may  take  place  to  a  considerable  extent  before  any 
symptoms  are  produced.  This  is  continually  seen  in  post- 
mortem examinations  of  patients  who  have  died  of  surgi- 
cal diseases.  A  small  amount  of  recent  deposition,  lying 
as  it  does  within  the  wall  of  the  malpighian  artery,  does 
no  harm.  It  is  not  until  the  wall  of  the  vessel  has  been 
so  damaged  as  to  allow  the  liquor  sanguinis  to  come 
through  it  unaltered  that  the  urine  becomes  albuminous 
and  the  system  suffers.  The  same  may  be  said  of  the 
vessels  in  the  mucous  membranes.  Morbid  exudation  into 
the  stomach  and  bowels,  as  evinced  by  diarrhoea  and 
vomiting,  do  not  occur  until  loug  after  the  change  in  the 
vessels  has  been  such  that  were  the  patient  to  die  the 
iodine  reaction  would  appear.  It  must  be  borne  in  mind 
that,  in  the  kidnej'  especially,  the  contractile  tendency  is 
a  source  of  injury  to  the  gland,  which  increases  with 
time.  It  is  owing,  probably,  to  this  that  the  symptoms  of 
renal  disease  are  apt  to  become  apparent  after  the  dis- 
charge has  ceased. 

In  order  that  the  deposition  should  be  produced  in  the 
vessels  it  does  not  appear  that  a  long  time  is  necessary. 
In  one  case  the  reaction  was  evident  upon  the  malpighian 
bodies  of  the  kidney  when  a  discharge  had  onl}^  existed 
for  twenty-one  days.  The  patient,  a  vigorous  young  man, 
had  had  his  thigh  amputated  in  consequence  of  an  accident. 
Most  profuse  suppuration  took  place  from  the  stump,  and 
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he  died  on  the  twenty-first  day  after  the  operation.  The 
kidneys  were  the  only  organs  affected.  A  much  longer 
time  than  three  weeks  is  required  before  such  changes  can 
be  produced  as  to  make  themselves  manifest  during  life. 
It  often  happens,  as  already  stated,  that  the  disease  does 
not  attract  attention  until  a  long  time,  even  years,  after 
the  local  drain  has  ceased,  or  the  conditions,  whatever  they 
may  be,  which  have  given  rise  to  the  disease  have  been 
reckoned  among  the  past. 

When  the  disease  has  caused  a  certain  amount  of  Symptoms 
alteration  in  the  kidney  the  health  becomes  affected.  It  ^^  kidneys 
is  upon  the  progress  of  the  disease  in  this  organ  and  in  the  and  mu- 

cons  ni  G  m  ~ 

mucous  membranes  that  the  symptoms  mainly  depend,  branes. 
The  enlargement  of  the  liver  and  the  spleen  may  be  pal- 
pable, and  yet  the  health  may  remain  without  conspicuous 
change.  As  soon,  however,  as  the  alteration  has  pro- 
gressed far  enough  in  the  kidney  to  render  the  urine 
decidedly  albuminous  the  health  becomes  precarious. 
The  secondary  fibrotic  changes  which  occur  in  this  organ 
render  it  impossible  that  the  gland  affected  by  them  should 
ever  be  restored  to  its  pristine  condition.  If,  however, 
the  primary  source  of  mischief  ceases  before  the  organ  has 
been  intertubally  or  extensively  damaged,  it  is  not  easy  to 
say  how  far  it  may  resume  its  normal  state. 

The  disease,  always  chronic,  is  more  especially  so  when  Always 
it  is  found  as  the  consequence  of  a  discharge  which  has  ^^^°"'  • 
ceased  or  of  a  subsiding  syphilitic  infection.     The  course 
of  the  disorder  must  usually  be  counted  by  years,  if  we 
reckon  its  commencement  from  the  complaint  which  gave 
it  birth.     It  is  not  unusual,   however,   for  it  to  remain 
latent  until  within  a  few  weeks  or  months  of  death.     If  though 
we  reckon  its  duration  from  the  appearance  of  oedema,  ^(^^i^^"of 
or  from  the  symptom  which  first  draws  attention  to  the  short  dura- 
kidney,   we   shall  find  that,   though   it  sometimes  passes 
through  many  fluctuations  of  better  and  worse,  and  oc- 
casionally drags  on  through  many  intervals,  during  which 
active  symptoms  are  absent,  yet  that  in  more  than  half 
the   cases  its   course   will   be   counted   by  months  rather 
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than  years.  This  disease  is  probably  more  variable  in  its 
rate  of  j)rogress  than  either  of  the  other  forms  of  renal 
disease ;  sometimes,  as  far  as  symptoms  are  concerned,  as 
rapid  as  tubal  nephritis  ;  sometimes  in  its  slowness  ap- 
proaching the  character  of  granular  degeneration. 

Usually  the  first  symptom  of  the  disease  is  an  increase 
in  the  quantity  of  the  urine,  with  a  consequent  necessity 
for  nocturnal  micturition.  This  is  accompanied  by  thirst. 
(Edema  then  makes  its  appearance,  not  with  a  sudden  out- 
break, as  is  the  case  with  nephritis,  but  with  a  gradual 
access.  The  ankles  are  observed  to  be  swollen  in  the 
evening,  even  though  the  urine  continues  to  exceed  its 
normal  amount.  The  swelling,  seldom  excessive,  is  apt 
to  invade  the  peritoneum.  The  pleurae  and  pericardium 
generally  escape ;  if  they  become  charged  with  fluid,  it  is 
usually  not  dropsical,  but  the  result  of  inflammation.  At 
the  same  time  the  aspect  of  the  patient  is  cachectic.  He 
often  has  the  look  of  one  who  has  been  broken  down  by 
chronic  disease. 

There  is  a  marked  tendency  to  inflammation,  showing 
itself  most  often  in  the  lungs  as  pneumonia,  next  in  order 
of  frequency  as  pleurisy  ;  inflammation  of  the  pericardium 
and  peritoneum  sometimes  occurs,  but  less  often.  Pneu- 
monia in  particular  is  more  frequent  in  grown  persons 
from  this  disease  than  in  either  of  the  other  forms  of  renal 
malady.  Pericarditis  is  less  common  than  with  granular 
degeneration,  more  common  than  with  nephritis.  Bron- 
chitis can  hardly  be  regarded  as  a  concomitant  of  this 
disorder.  There  is,  as  with  other  forms  of  renal  disease, 
a  tendency  to  erysipelas  or  to  inflammation  of  the  cellu- 
lar tissue. 

Other  morbid  tendencies  mark  the  course  of  the  disease. 
Some  of  these  result  not  directly  from  the  state  of  the 
kidney,  but  from  the  concurrent  progress  of  the  disease 
in  other  organs.  The  diseased  vessels  of  the  alimentary 
canal  secrete  extravagantly,  and  give  rise  to  diarrhoea  and 
vomiting.  The  frequenc}^  and  severity  of  these  affections 
are  characteristic.     Diarrhoea  in  particular,  which  seldom 
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occurs  with  the  other  forms  of  albuminuria,  is  a  most 
common  and  most  fatal  result  of  this.  Tlie  motions  are 
watery  and  very  frequent;  there  is  no  pain  or  griping. 
The  diarrhoea  often  recurs  again  and  again,  and  after 
having  been  as  often  checked  by  remedies,  clears  away 
any  oedema  which  may  remain,  gives  a  pinched  and 
sunken  aspect  to  the  patient,  and  eventually  carries  him 
to  his  grave.  When  this  has  been  the  case  it  is  found 
that  the  small  intestine  has  been  affected,  so  that  the 
vessels  of  the  mucous  membrane  give  the  iodine  reaction. 
Vomiting  similarly  indicates  the  change  in  the  vessels  of  Vomiting. 
the  stomach,  a  change  which  allows  a  morbid  exudation 
to  take  place  into  the  cavity  of  the  organ.  It  often 
begins  with  loss  of  appetite  and  nausea  after  food. 

As  a  counterpoise  of  these  dangers  it  is  found  that 
patients  suffering  with  this  disease  are  but  little  liable  to 
the  affections  of  the  brain  which  have  been  described  as 
urjBmic.     Such  attacks  are  the  exception,  not — as  with  Cerebral 
other   forms    of    renal   disease — the    rule.       Convulsive  ^i'^,™on^-"^^ 
seizures  are  more  common  than  simple  coma.     Tn  a  series  "i^"- 
of  48    cases,  all   Avith    marked   symptoms    of  this  renal 
disease,  and  all  exhibiting  it  on  post-viortcTn  examination, 
there  occurred  3   instances  of  ura3mic  convulsions,   2   of 
simple  coma,  1  of  unnatural  drowsiness.    This  is  a  propor- 
tion of  nervous  disturbance  infinitely  below  what  occurs 
in  albuminuria  from  other  causes. 

The  freedom  from  these  affections  probably  depends 
upon  the  fact  that  the  constituents  of  the  urine  are 
much  less  diminished  than  in  other  diseases  of  the  kidney, 
while  death  is  often  due  to  the  progress  of  the  disease  in 
the  bowels. 

The  most  frequent  cause  of  death  in  this  disease  is  Causes  of 
diarrhoea;    the   next    pneumonia.      Inflammation    of  the  ^^'^^l' 

'  ^  diarrhoea 

serous  membranes,  though  very  common,  seldom  causes  most  com- 
deatli,  unless  the  membrane  affected  be  the  peritoneum. 
Looking    at  the  cause  of  death,   as    far  as  it  could  be 
isolated,  in  35  cases  in  which  that  result  was  apparently 
due  to  the  renal  disorder,  it  was  found  that 
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Diarrhoea  was  the  chief  cause  of  death  in  18  cases. 
Pneumonia  „  ,,  7 

Peritonitis  ,,  ,,  4 

Convulsions  or  coma     ,,  ,,  4     ,, 

Pleurisy  (one  associated  with  erysipelas)  2     ,, 

Ascites  (liver  affected  and  tapping  performed)   1     ,, 

Excessive  general  dropsy,  vomiting,  bronchitis,  enteritis,  and 
coagulation  of  blood  iii  the  pulmonary  artery,  each  contributed 
one  death  ;  while  pericarditis  and  erysipelas,  though  apparently 
not  the  chief  cause  of  death  in  any  case,  were  present  in  some 
instances. 

Thus  it  appears  that  the  tendency  to  death  is  by 
injQammation  of  the  lungs  and  serous  membranes,  or  by 
^''exhausting  diarrhoea.  In  the  frequency  of  the  latter 
complication  and  the  comparative  immunity  from  head 
symptoms  the  disorder  differs  from  other  forms  of  renal 
disease.  It  resembles  them  in  the  liability  to  inflam- 
matory attacks. 
Circula-  The  state  of   the  circulatory  system  with  lardaceous 

svltem.  disease  of  the  kidney  is  of  interest  not  only  in  relation  to 
the  disorder  itself  but  as  throwing  light  upon  the  process 
by  which  in  renal  disease  of  other  kinds  hypertrophy  of 
the  heart  and  various  changes  in  the  vessels  are  brought 
about.  Lardaceous  disease  uncomplicated  by  secondar}- 
renal  changes  probably  has  no  effect  in  causing  cardiac  hy- 
pertrophy ;  and  it  is  to  be  observed  at  the  same  time  that 
neither  does  it  occasion  increased  arterial  tension  nor,  as 
a  rule,  any  ureemic  symptom.  But  it  has  been  shown  that 
sometimes  both  marked  renal  fibrosis  and  also  tubal  in- 
flammation may  ensue  upon  the  lardaceous  infiltration,  and 
with  these,  as  might  be  anticipated,  various  ursemic  con- 
sequences, as  displayed  upon  both  the  nervous  and  vascular 
system,  ensue.  Thus,  occasionally  the  thickening  of  heart 
and  vessels  with  retinal  hsemorrhage  and  the  whole  cardio- 
vascular series  may  be  traced  to  lardaceous  disease.  The 
infrequency  with  which  these  results  occur  in  connection 
with  this  disorder  is  no  doubt  due  to  the  small  impairment 
of  renal  secreting  power  which  takes  place  until  the  dis- 
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rare. 


order  is  advanced  and  complicated  ;  and  also,  as  Dr.  Sibson 
has  suggested,  to  the  frequent  persistence  of  exhausting 
discharges,  which,  whether  as  suppuration,  which  has 
caused  the  disease,  or  diarrhoea  and  vomiting  caused  by  it, 
relieve  the  blood  vessels  and  keep  down  their  tension. 

The  general  absence  of  hypertrophj^  of  the  heart  witli  Canlio- 
lardaceous  disease  has  been  remarked  by  all  recent  hvp't.".'^'^ 
writers  on  the  subject.  The  annexed  table,  which  was  trophy 
published  in  the  first  edition,  in  1867,  gives  a  proportion 
of  2  per  cent.  Dr.  Grainger  Stewart,  in  the  following 
year,  gave  a  proportion  of  4  per  cent.  Dr.  Galabin  in 
1873  found  hypertrophy  in  3  of  15  cases;  Dr.  Sibson  also 
3  in  15.  As  the  latest  contribution  to  this  question  I  may 
state  that  in  the  series  of  83  cases  of  lardaceous  disease 
referred  to  at  page  473  which  relate  to  the  disorder  in 
general,  not  as  affecting  the  kidnej^s  especially — though 
few  cases  are  comprised  in  which  these  organs  were  not 
affected — the  heart  was  noted  as  hyperirophied  in  6,  while 
in  3  it  was  smaller  than  natural.  These  estimations,  of 
which  the  later  take  notice  of  the  smaller  degrees  of 
enlargement  which  probably  in  the  earlier  passed  without 
mention,  agree  in  representing  hypertrophy  of  the  left 
ventricle  as  only  exceptionally  associated  with  the  disease 
under  consideration. 

With  regard  to  the  arteries  these  have  alread}'  been 
alluded  to  as  the  early  and  favourite  seats 
of  the  peculiar  infiltration.  "Whether 
,  these  be  examined  in  the  pia  mater,  in 
the  kidney,  or  elsewhere,  the  smaller  of 
these,  together  with  certain  groups  of 
capillaries,  such  as  belong  to  the  malpi- 
ghian  body,  became  permeated  through- 
out their  substance  with  the  translucent 
iodine-loving  material.  The  muscular 
coat  becomes  variously  altered,  its  trans- 
verse striae  curiously  exaggerated,  and 
the  outer  coat  swollen,  as  if  distended  somewhat  irre- 
gularly by  the  deposit.      The   muscular   coat,   however, 


o 


-o- 


498  ALBUMINUEIA.  Chap.  XII. 

does  not  appear  to  become  actually  thickened,  save  with 
those  exceptional  cases  in  which  the  disorder  is  associated 
with  cardiac  hypertrophy  and  the  other  accompaniments 
of  chronic  uraemia.  It  is  of  interest  to  observe  that, 
however  the  coats  of  the  systemic  vessels  may  be  swollen 
by  the  lardaceous  deposit,  yet  the  ventricle  will  usually 
remain  without  enlargement,  unless  an  ursemic  hindrance 
be  superadded. 

The  infrequency  of  vascular  and  cardiac  hypertrophy 
with  lardaceous  disease  may  be  taken  as  an  index  of  the 
rarity  in  the  same  circumstances  of  the  various  hsemorr- 
hagic  concomitants  of  the  cardio-vascular  change,  such  as 
cerebral  and  retinal  extravasation.     Cerebral  hsemorrhage 

Apoplexy,  ig  exceedingly  rare  with  the  lardaceous  change.  I  have 
not  myself  witnessed  an  instance,  though  some  have  been 
referred  to  by  other  writers.  With  regard  to  retinal  hse- 
morrhage  an  example  in  Avhicli  this  condition  in  a  well- 
marked  shape  coexisted  with  advanced  lardaceous  disease 
came  under  my  own  notice,  and  the  same  concurrence  has 
been  noticed,  though  as  one  of  much  infrequency,  by  other 
writers  (see  page  571).  Thus,  lardaceous  disease,  subject 
as  it  is  to  be  followed  by  catarrhal  and  fibrotic  changes, 
may  be  ultimately  attended  by  the  disorders  of  circulation 
and  of  the  circulatory  system  which  especially  belong  to 
these  secondary  conditions. 

Hemorrhagic  accidents  other  than  have  been  referred 
to  sometimes  happen  with  advanced  lardaceous  disease, 
perhaps  in  double  connection  with  arterial  deterioration 
and  the  attenuation  of  blood  which  is  a  concomitant  of 
the  exhausting  lesions  which  so  often  belong  to  the  com- 

EpiMaxis,     plaint.     Epistaxis  is  the  most  frequent  of  these,  but  is, 

&e.  perhaps,  less  so  with  the  lardaceous  than  with  the  granular 

disorder.  Purpura  is  a  more  uncommon  manifestation  of 
the  same  tendency;  and  as  one  of  still  greater  infre- 
quency— I  have  only  found  one  instance — must  be  men- 
tioned intestinal  hsemorrhao-e. 

Endo-  In  connection  with  the  state  of  the  circulating  system 

under  the  influence  of  this  disoi'der  it  must  be  stated  that 
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endocarditis,  or,  to  speak  more  precisely,  the  deposition 
of  ragged  fibrinous  matter  upon  the  valves,  and  consequent 
embolism,  are  comparatively  frequent.  Both  vegetations 
and  blocks  have  been  known  to  give  the  lardaceous  reaction. 
The  matter  deposited  within  the  heart  is  probably  con- 
nected in  its  origin  with  that  which  infiltrates  the 
organs. 

In  the  83  cases  of  lardaceous  disease  referred  to  at 
page  473  recent  vegetations  were  found  on  the  valves  in 
5  cases,  valvular  thickening  of  old  date  in  21,  a  proportion 
of  valvular  mischief  which  belongs  to  no  other  renal 
aifection. 

The  following  table  gives  an  abstract  of  the  symptoms 
observed  in  48  cases  in  which  the  disease  arose  indepen- 
dently of  any  other  renal  affection  : — 

Tcible  sliowing  symptoms  and  results  of  Lardaceous  Disease  of  the 
Kidney,  derived  from  analysis  of  48  cases  tmder  the  observation 
of  the  Author,  in  ivhich  post-mortem  examinations  were  made. 
Those  cases  only  are  included  in  ivhich  the  disease  had  pro- 
gressed far  enough  to  cause  Alhnmimtria  and  other  symptoms 
referable  to  the  kidneys. 


Hsematuria  (blood  evident  without  microscope) 

Frequency  of  micturition     . 

Pain  in  loins      .... 

CEdema      ..... 

Ascites       ..... 

Hydrothorax      .... 

Fluid  in  pericardium 

Erysipelas,  or  inflammation  of  cellular  tissue 

Ursemic  convulsions  .... 

Simple  coma,  or  semi-coma 

Other  head  symptoms 

Pneumonia         ..... 

Pleurisy  (present  in  a  recent  state  at  time 

Peritonitis  ,,  „  „ 

Pericarditis  ,,  ,,  „ 

Endocarditis         ,,  „  „ 

Bronchitis  ..... 

Vomiting  (not  of  blood) 

Diarrhoea  (motions  in  one  case  bloody) 

Enteritis    ..... 

Amaurosis,  or  dimness  of  sight  . 

Sanguineous  apoplexy 


of  death") 


4 
4 
o 
23 
12 
1 
0 
3 
3 
2 
1 
9 
5 

4. 

3 
1 

1 
11 

22 
1 
0 
0 
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Epistaxis    ...........  2 

Purpura     ...........  2 

Vomiting  of  blood       .........  0 

Hypertrophy  of  heart  (simple)    .......  1 

Atheroma  of  arteries  ........  1 

Gout 2 


Early  in- 
crea.'-e. 


Low  sp.  gr. 


Gradually 
becomes 
alburiii- 
nuus. 

Quantity 
finally  re- 
duced. 


Diminu- 
tion sel- 
dom ex- 
treme. 


Urine. 

The  urine  in  this  disorder  resembles  in  many  particu- 
lars that  which  belongs  to  granular  degeneration.  A 
general  rule  holds  good,  that  the  urine  is  diminished  by 
obstruction  of  the  tubes,  increased  by  disease  confined  to 
the  intertubular  structures. 

The  first  change  in  the  urine  in  this  disease  is  an  in- 
crease of  quantit}'.  The  amount  varies  from  the  normal 
average  up  to  perhaps  four  times  as  much.  Dr.  Grainger 
Stewart  places  the  maximum  at  200  oz.  in  the  twenty- 
four  hours.  I  have  never  seen  so  much.  The  common 
range  at  the  earlier  periods  of  the  disease  is  from  50  to 
90  oz.  The  urine  thus  increased  is  pale,  clea.r,  and  watery. 
It  has  a  low  specific  gravity — 1015  to  1006,  or  even  less. 
When  the  increase  becomes  obvious  or  soon  afterwards  a 
trace  of  albumen  appears.  Commencing  always  in  minute 
quantity,  it  slowly  increases  until  it  is  sufficient  to  form  a 
bulky  coagulum.  Towards  the  later  periods  of  the  disease 
the  secretion  generally  becomes  reduced  in  quantity. 
This  appears  to  dej)end  either  upon  the  presence  of  a 
certain  amount  of  tubal  catarrh  or  upon  a  large  propor  - 
tion  of  the  tubes  being  stopped  up  by  the  fibrinous  exuda- 
tion. Upon  whatever  cause  it  may  depend,  the  occurrence 
is  very  general  in  the  later  periods  of  the  disease.  The 
urine  falls  to  its  natural  quantity,  and  often  below.  Some- 
times it  is  reduced  to  8  or  10  oz.  in  the  twenty-four 
hours,  but  this  is  uncommon ;  it  comparatively  seldom 
falls  below  20.  The  extreme  diminution  which  is  charac- 
teristic of  nephritis  does  not  take  place.  When  the 
urine  has  become  thus  reduced  in  quantity  it  is  generally 
highly  albuminous. 
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PLATE  XL,  to  face  page  501. 

Fig.  1. 

Section  of  a  lardaceoiis  Kidney,  made  after  freezing,  with  the  tubes 
occupied  by  casts  which  give  the  lardaceous  reaction    with   iodine. 
Magnified  75  diameters. 

The  section  was  made  from  the  kidney  of  Roberts,  to  which  Fig.  2, 
Plate  X.,  also  relates.  The  figure  is  reproduced  from  the  '  Medico- 
Chirtirgical  Transactions  for  18C7.' 

Fig.  2. 

Shows  the  iodine  reaction  of  dealkalized  fibrine,  which  is  similar  to 
that  of  lardaceous  tissue. 

Some  masses  of  fibrine  as  obtained  from  the  heart,  and  portions  of 
the  substance  obtained  by  dissolving  the  same  in  dilute  hydrochloric 
acid,  and  recovering  by  evaporation,  as  explained  at  page  470,  have 
been  exposed  to  the  action  of  the  same  solution  of  iodine  and  the 
results  portrayed. 


Chap.  XII.  LAIiDACEOUS  DISEASE— URINE.  oOl 

The  acidity  of  the  urine  is  decreased  in  tiiis  as  in  other  Lf..<.s  of 
forms  of  albuminuria.  ^^  '*^' 

Blood  is  but  rarely  present,  less  often  than  with  granu-  Haema- 
lar  degeneration,  much  less  often  than  with  nephritis.  In 
a  series  of  48  cases  in  which  the  urine  was  examined 
during  life  and  the  body  after  death  there  were  but  4  in 
which  the  secretion  was  obviously  discoloured  with  blood. 
In  all  these,  however,  the  htemorrhage  was  considerable ; 
in  one,  constant  and  profuse. 

Casts  make  their  appearance  at  a  very  early  period.  Casts- 
while  the  albumen  may  be  yet  a  mere  trace,  and  they  ^^y'^j!^^^ 
increase  in  abundance  as  the  disease  progresses.  Although  action. 
there  are  none  which  are  peculiar  to  this  complaint,  if  we 
except  those  rarely  found  which  give  the  iodine  reactic»n, 
as  shown  in  plate  11,  those  which  more  especially  belong 
to  it  are  simple  cylinders  of  fibrine.     These  may  be  large  Simply 
or  small,  according  to   circumstances,   and   may    be   fre-  orepi- 
quently  dotted  with  oil,  as  the  consequence  of  a  change  thehal. 
within   themselves.     Such  casts  are    almost  always   pre- 
sent   in    this    disorder,    though  they  are  not  confined  to 
it.     They  are  generally   of  small  or  moderate  diameter, 
evidently  formed   in  tubes  which  retain  their  epithelial 
lining ;    sometimes   their   larger   size   and  stouter  make 
shows  them  to  have  proceeded  from  tubes  either  denuded 
or  much  dilated.     Besides  these,  casts  sometimes  occur 
which  contain,  or  chiefly  consist  of,  epithelial  cells,  and 
when  these  are  present  loose  cells  of  the  same  nature 
often  abound.     In  such  cases  (Carter,  p.  518),  a  catarrh  of 
the  tubes  has  been  superadded   to  the  primary  disease.. 
The  engraving  (plate  7,  fig.  2)  includes  all  the  varieties 
of  casts  which  were  found  in  the  cases  upon  which  this 
account  of  the  disease  is  chiefly  based. 

It  is  by  no  means  rare,  when  the  urine  is  scanty,  to 
find  a  deposit  of  uric  acid  or  urate  of  soda. 
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Chemical  Characters  of  the  Urine, 

Urea.  While  the  urine  exceeds   its  proper  amount — that  is, 

during  the  greater  part  of  the  disease—  the  urea  falls  but 
little  below  the  noi'mal  amount.  Towards  the  end,  when 
the  urine  is  scanty,  this  important  constituent  is  more 
sparingly  excreted,  but  never  approaches  the  degree  of 
diminution  which  results  from  the  other  forms  of  renal 
disease. 

Among  many  cases  in  which  I  have  ascertained  the 
daily  amount  I  have  never  chanced  to  find  the  quantity 
below  7  grammes.  The  ordinary  range  is  from  half  to 
two-thirds  the  normal  quantity.  In  7  cases  in  which  the 
urea  was  estimated  it  varied  from  7'35  to  24'9  grammes. 

A  case  is  related  by  Rosenstein,'  in  which  the  urine 
became  reduced  to  an  unusually  small  quantity,  and  tlie 
urea  fell  as  low  as  3*6  grammes  in  the  twenty-four  hours ; 
but  this  must  be  regarded  as  an  unusual  circumstance. 
It  may  be  stated  as  a  general  rule,  that  so  long  as  the 
urine  exceeds,  or  does  not  fall  short  of,  the  proper  quan- 
tity, the  urea  will  not  be  greatlj^  diuiinished. 

Uric  acid.  The  uric  acid  is  sometimes  normal  in  quantity,  more' 

often  diminished,  occasionally  absent;  In  two  cases  under 
my  own  care  in  the  hospital  I  was  unable  to  discover 
any. 

Pliosphoric  The  phosphoric  acid  is  always  reduced — diminished 
with  constancy  in  well-marked  cases  of  the  disease  to  a 
sixth  or  even  a  smaller  j)roportion  of  its  proper  amount. 
The  reduction  of  this  constituent  appears  to  be  more 
rea'ular  than  with  either  of  the  other  forms  of  renal 
disease,  though  it  seldom  reaches  their  minimum. 

Sulphuric  The  sulpliuric  acid  is  less  reduced  than  the  phosphoric. 

It  is  nearly  always  more  abundant  than  that  acid,  though 
in  health  it  exists  in  smaller  quantity.  This  is  much 
what  occurs  with  granular  degeneration. 

>  Frau  Meller,  p.  246. 
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It  appears  that  the  chlorme,  though  reduced  to  a  less  Chloiiue. 
extent  than  occurs  in  nephritis,  is  diminished  more  than, 
as  a  rule,  occurs  with  granular  degeneration.  It  is  per- 
haps not  necessary  to  give  a  detailed  account  of  the  ana- 
lyses which  have  been  made,  as  the  cases  reported  will 
bear  out  the  statements  with  regard  to  this  and  the  other 
constituents  of  the  urine. 

The  alkaline  salts  in  this  disease  appear  to  be  below  Alkalies 
the  normal  amount.  In  the  cases  of  King  (p.  513)  and  ^""^  ^^"^  ^^' 
Gilbert  (p.  533)  both  potash  and  soda  Avere  greatly  re- 
duced, especially  the  latter.  In  these  cases  a  purulent 
dischai'o-e  was  flowing  at  the  time  of  the  examination. 
How  far  these  alkalies  are  lessened  when  this  renal  disease 
is  present  under  other  circumstances,  and  w^hat  proportion 
they  bear  to  their  amount  in  other  forms  of  albuminuria, 
are  questions  as  yet  unanswered. 

Nothing  remains  to  be  added  to  what  has  been  said  Alimmen. 
about  albumen.     It  is  less  abundant  in  this  disease  than 
in  nephritis  ;  more,  as  a  rule,  than  Avitli  granular  degene- 
ration. 

Sumining  up  the  chemical  changes  which  occur  in  the  Sunimaiy 
urine  as  a  consequence  of  the  lardaceous  change  in  the  chemical 
kidney,  they  are  as  follows  : —  changes. 

The  water  is  increased,  except  in  cases  of  long  stand- 
ing, when  it  is  frequently  diminished.  With  this  excep- 
tion, all  the  elements  of  the  urine  are  diminished.  The 
urea  is  reduced,  but  not  to  the  extent  which  occurs  with 
other  forms  of  renal  disease. 

The  amount  of  uric  acid  is  variable. 

Of  the  mineral  constituents  that  which  is  diminished 
with  the  greatest  regularity  is  the  phosphoric  acid. 

The  following  cases  together  with  those  placed  after 
the  section  upon  treatment,  illustrate  the  pathology  and 
symptoms  of  the  disease. 
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Dilatation  of  bronchial  tubes,  with  profii^se  siippuration. 
Amount  of  alkali  lost  daily.  Symptoms  of  lardaceous 
disease — albuminuria,  dropsy,  diarrhoea.  Treatment  by 
tonics  and  salts  of  potash.  Death.  Post-mortem  exami- 
nation. 

Fanny  White,  aged  six  years,  became  my  patient  in  the 
Hospital  for  Sick  Children,  Jan.  29,  18G6. 

She  had  had  cough  since  birth.  At  the  age  of  two  years  she 
had  a  severe  attack  of  whooping-cough,  after  which  the  former 
symptoms  continued,  with  gradually  inci'easing  expectoration. 
For  the  last  two  years  she  had  been  easily  put  out  of  breath,  and 
the  least  excitement  caused  much  cough.  For  six  or  eight 
m.onths  she  had  been  pallid  and  emaciated,  and  for  a  month  the 
feet  had  swelled.  The  urine  on  examination  was  iound  to  be 
albuminous,  and  she  was  thereupon  admitted. 

She  was  pale  and  puffy ;  the  legs  were  oederaatous.  There 
was  much  cough,  attended  with  copious  purulent  expectoration, 
which  had  an  odour  suggestive  of  gangrene.  There  was  slight 
general  dullness  over  both  lungs,  which  gradually  increased  from 
above  downwards.  The  apices  were  nearly  natural  on  percussion ; 
it  was  thought  that  the  right  was  rather  the  less  resonant.  The 
dullness  over  the  lower  lobes  was  very  decided.  Large  bubbling 
and  cavernous  sounds  were  heard  all  over  the  chest,  especially 
low  down.  The  voice  sounds  were  slightly  increased.  From 
these  signs,  as  well  as  from  the  general  symptoms,  it  was  thought 
that  the  lungs  were  excavated  by  vomicae,  the  lower  lobes  more 
than  the  upper. 

The  pulse  was  quick,  the  appetite  bad,  the  bowels  regular. 

The  urine  was  repeatedly  examined  :  it  was  always  scanty, 
varying  from  350  to  500  C.C.  in  the  twenty-four  hours.  The 
specific  gravity  varied  from  1014  to  1023.  It  was  highly  albu- 
minous, sometimes  turning  nearly  solid  when  boiled.  It  threw 
down,  very  generally,  crystals  of  uric  acid.  Under  the  microscope 
abundant  casts  were  seen,  mostly  of  considerable  diameter  and 
uniform  waxy  character.  Besides  these  other  casts  were  found 
which  contained  blood  globules  and  epithelial  cells.  Loose  cells 
of  renal  epithelium  were  scattered  about,  some  of  which  ap- 
proached pus  globules  in  character. 

The  purulent  discharge,  which  was  regarded  as  the  origin  of 
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the  miscliief,  was  examined.  It  was  found  that  a  quantity  not 
varying  much  from  105  C.C.,  or  about  3  oz.,  was  spat  up  every 
day.  It  was  alkaline  ;  it  had  the  appearance  of  unmixed  pus  ; 
the  odour  was  offensive.  This  contained  '932  of  ash,  -877  soluble 
in  water,  "055  insoluble.  The  soluble  ash  contained  of  potash 
'089,  soda  "275.  These  numbers  represent  the  amounts  contained 
in  twenty-four  hours'  expectoration. 

The  child  was  put  upon  liberal  diet,  with  wine.  She  had  cod- 
liver  oil  with  reduced  iron;  and  as  a  means  of  compensating  for 
the  loss  by  the  discharge,  she  was  ordered  a  mixture  containing 
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Urinary  deposit,  Fanny  White.      Loose  renal  epithelium.     Hyaline  and 

epithelial  casts. 


citrate  of  potass,  which  was  associated  with  cinchona  and  squills. 
She  went  on  well  for  a  time,  but  had  frequent  attacks  of  diarrhoea, 
which  were  supposed  to  depend  upon  the  extension  of  the  disease 
to  the  bowels.  These  were  held  in  check  for  a  time  by  the  use 
of  injections  of  starch  and  laudanum,  and  subsequently  by 
astringent  medicines,  of  which  sulphate  of  copper  and  opium 
were  found  to  be  most  effectual.  By  March  2  the  disease  had 
evidently  made  progress  ;  the  child  had  perceptibly  wasted  and 
become  weaker ;  the  expectoration  was  more  profuse  and  offen- 
sive.    Two  days  later  she  was  taken  out  by  her  parents,  the  same 
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treatment  being  pursaed  while  slie  was  at  home.     She  gradually 
sank,  and  died  on  the  11th. 
Post-  Permission  was  obtained  to  examine  the  body.     It  was  much 

mortem.  emaciated.  The  pleural  cavities  were  closed  by  old  adhesions. 
The  upper  lobes  of  both  lungs  were  emphysematous,  but  other- 
wise natural.  The  lower  lobes  were  almost  entirely  occupied  by 
large  globular  or  oval  cavities,  which  varied  in  size  from  a  wal- 
nut downwards,  most  of  them  approaching  the  size  mentioned. 
They  proved  to  be  simple  dilatations  of  the  bronchial  tubes. 
These,  where  they  entered  the  lower  lobes,  dilated  into  large 
cavities,  each  like  a  flask,  with  a  narrow  neck  and  a  large  body. 
Tracing  down  any  one  of  the  large  bronchi,  it  was  found  to 
divide  into  smaller  tubes  which  terminated  in  oval  cavities 
such  as  have  been  described.  These  were  lined  with  a  mu- 
cous membrane  continuous  with  that  belonging  to  the  bron- 
cliial  tubes,  and  resembling  it  closely.  These  cavities  were  not 
surrounded  by  any  consolidation  such  as  usually  abounds  in  the 
neighbourhood  of  vomicae  :  their  walls  were  no  stiff'er  than  ordi- 
nary mucous  membrane.  In  many  places  the  walls  of  the 
cavities  were  in  contact  with  those  adjoining.  The  bronchial 
membrane  was  generally  injected,  and  the  dilatations  were  loaded 
with  pus.  A  small  part  of  the  lower  lobe  of  the  left  lung  was 
occupied  by  ordinary  red  hepatization.  A  few  places  were 
noticed  near  the  thin  edges  of  the  lobes,  where  a  little  fibroid 
tissue  separated  the  cavities.  There  was  not  a  tubercle  in  the 
lungs  or  in  any  other  part  of  the  body. 

The  heart  was  natural. 

The  liver  was  enlarged,  fatty,  and  gave  slight  iodine  reac- 
tion. 

Both  the  large  and  small  intestine  were  extensively  altered  in 
the  same  manner,  the  characteristic  test  being  given  by  iodine 
in  a  very  marked  manner. 

The  kidneys  were  enlarged  to  about  the  size  proper  to  the 
adult.  The  capsules  were  slightly  thickened  and  adherent ;  the 
surfaces  were  smooth,  veiy  pale,  but  showing  stellate  veins.  On 
section  there  was  a  general  look  of  unnatural  uniformity;  cortex 
and  cones  partaking  of  the  same  pale  buff  colour.  Iodine  gave 
the  peculiar  reaction  upon  the  malpighian  bodies,  and  upon  many 
of  the  straight  vessels  of  the  cones. 

Under  the  microscope  it  was  found  that  the  cortical  tubes 
were   in  some  instances   open,   while   others  were   stuffed  with 
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epitlieliiim.  The  cells  taken  separately  were  quite  natural.  The 
malpighian  bodies  were  enlarged  and  their  capsules  were  dilated 
into  globular  cavities. 

This  case  is  interesting  in  sevei\al  respects.  The  primary  Comments. 
disease,  dilatation  of  the  bronchial  tubes,  is  one  of  rare  occurrence, 
and  one  which  is  usually  mistaken,  as  in  the  present  case,  for 
phthisis.  The  complete  absence  of  tubercle,  however,  shows  that 
the  secondary  disorder  did  not  depend  upon  any  scrofulous 
cachexia.  The  daily  discharge  of  pus  was  very  great,  and  at 
once  led  to  a  suspicion  as  to  the  nature  of  the  renal  disease, 
which  was  converted  into  a  certainty  when  the  waxy  casts  were 
found,  and  diarrhoea  became  a  prominent  symptom.  The  fact 
that  beside  simple  fibrinous  casts,  casts  were  found  of  the  epi- 
thelial variety,  beside  scattered  cells  of  renal  epithelium,  more 
or  less  puriform  in  character,  showed  that,  as  is  often  the  case,  a 
certain  amount  of  tubal  inflammation  had  been  superadded  to  the 
original  change.  With  this  the  urine  became  scanty.  After 
death  many  of  the  tubes  were  found  obstructed  by  epithelium. 
The  treatment  which  was  adopted  was  warranted  by  experience, 
so  far  as  the  liberal  diet,  cod  liver  oil  and  iron,  were  concerned. 
The  citrate  of  potass  was  given  in  order  to  compensate  for  the 
loss  in  the  discharge.  Like  most  cases  of  this  variety  of  renal 
disease,  the  patient  sank  worn  out  by  the  primary  disease  and 
by  diarrhoea,  never  having  had  any  cerebral  or  proper  uroemic 
symptoms. 


Enormous  enlargement  of  the  liver  and  spleen,  together  loith 
lardaceous  disease  of  the  kidneys  and  small  intestine, 
consequent  upon  long-standing  disease  of  the  vertebral 
column.     Death  from  erysipelas.     Post-mortem. 

A  small  extravagantly  misshapen  child,  named  Laura  Ai'gent, 
whose  stature  was  about  that  of  eight,  while  her  years  were 
fifteen,  but  whose  wizened  and  aged  countenance  corresponded  ill 
with  her  small  frame,  became  my  patient  in  St.  George's  Hospital 
in  October  of  1873. 

Her  condition  was  typical  in  many  respects  of  an  extreme 
degree  and  advanced  stage  of  lardaceous  disease.  The  spine  was 
distorted  by  an  angular  curvature  which  caused  the  pelvis  to 
stand  out  abruptly   behind  the  vertebral  line  ;  several  sinuses 
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surrounded  by  irregular  cicatrization  opened  upon  the  root 
of  tlie  neck  behind  the  left  sterno-mastoid  muscle  ;  the  face, 
thorax,  and  limbs  were  wasted  to  skin  and  bone,  while  the 
abdomen  presented  a  tight  and  globular  distention  at  least  equiva- 
lent to  that  of  concluding  gestation. 

Examining  into  the  abdominal  swelling,  it  appeared  to  be 
wholly  due  to  visceral  enlargement ;  a  firm  smooth  surface,  which 
was  thought  to  belong  to  the  liver  on  the  right,  to  the  spleen  on 
the  left,  occupied  as  much  of  the  abdominal  district  as  is  shaded 
in  the  diagram. 


EST    OF 
ILIUM  j 


The  mass,  the  prominence  of  which  is  repi'esented  in  the  side 
view,  reached  on  the  right  side  from  the  edge  of  thethorax  to  the 
line  of  the  groin,  on  the  left  from  the  edge  of  the  thorax  to  the 
level  of  the  umbilicus.  The  swelling  in  the  right  side  reached 
12  inches  below  the  ribs  in  the  nipple  line  ;  on  the  left  side  the 
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corresponding  measnrement  was  5^  inches.  A  deep  notch  verti- 
cally above  the  navel  partially  divided  the  mass  into  two  great 
segments  ;  the  division,  however,  was  not  to  be  traced  above  the 
notch  by  any  fissnre  or  furrow,  and  it  was  not  possible  to  deter- 
mine whether  the  notch  marked  the  division  between  the  right 
and  left  lobes  of  the  liver,  or  between  the  liver  and  spleen.  The 
former  proved  to  be  the  case. 

No  fluid  could  be  detected  in  the  abdomen,  nor  was  there 
oedema  anywhei^e.     The  urine  was  albuminous. 

The  visceral  enlargement,  aflTecting,  as  it  appeai-ed  to  do,  both 
the  liver  and  spleen,  taken  together  with  the  open  sinuses  and 
spinal  curvature,  was  enough  to  declare  the  nature  of  the  disorder 
without  further  question. 

Enquiring  into  the  antecedents,  it  was  found  that  she  had  been 
the  subject  of  purulent  discharge  from  the  age  of  three  years, 
when  the  sinuses  at  the  root  of  the  neck  opened,  and  at  the  same 
time  the  spine  began  to  show  abnormal  curvature.  The  discharge 
continued  and  increased,  so  that  for  the  last  two  years  it  amounted 
to  about  a  quarter  of  a  pint  daily.  The  abdominal  enlargement 
was  first  noticed  when  she  was  seven  years  old,  coincidentally 
with  an  attack  of  dysentery,  for  which  she  was  under  treatment 
in  the  Colchester  Hospital.  During  the  last  two  years  the  swell- 
ing had  greatly  increased. 

She  had  hitherto  had  no  obvious  sign  of  lardaceous  disease 
beyond  the  enlargement  of  the  viscera  and  slight  oedema  of  the 
legs  ;  no  diarrhoea  or  vomiting,  nor  mnch  complaint  of  thirst. 
She  had  had  frequent  attacks  of  somewhat  profuse  bleeding  at 
the  nose. 

She  was  put  upon  liberal  diet  and  tonic  treatment,  com- 
prising iron,  quinine,  and  cinchona  ;  while  she  had  in  addition 
small  doses  of  liquor  potassse  with  citrate  and  phosphate  of  pot- 
ash, but  it  was  evident  from  the  first  tbat  she  had  come  in 
only  to  die,  and  her  downward  progress  was  never  materially 
interrupted. 

Not  to  dwell  in  daily  detail  upon  her  decline,  the  oedema  re- 
appeared, fluid  became  evident  in  the  abdomen,  giving  fluctuation 
in  the  regions  unoccupied  by  the  swollen  viscera,  and  she  became 
affected  with  dyspnoea,  accompanied  with  dullness,  tubular 
breathing,  and  scattered  moist  sounds  over  as  much  of  each  lung 
as  was  below  the  scapula.  Later,  diarrhoea  became  a  prominent 
symptom  and   vomiting  an  occasional  one.     The   special  treat- 
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rnent  was  often  interrnpted  as  individual  symptoms  Lad  to  be 
met ;  it  was  never  urged  to  the  extent  of  making  the  nrine 
alkaline.  Ultimately  she  was  attacked  with  erysipelas  of  the 
face,  which  reappeared  in  a  second  situation  after  apparent  reco- 
very, and  was  the  immediate  cause  of  her  death  when  she  had 
been  three  months  in  the  hospital. 
Tost-  On  examination  of  the  body  after  death  the  unusual  diminu- 

mortem         ^-^^  ^^  ^j^^   thoracic  cavity  was   conspicuous ;  it  was  narrowed 
examina-  ''  ^  -,       ^   ,-,  ,  in 

tion.  laterally,  with  much  thrustmg   forward  of  the  sternnm,   while 

the  abdomen  had  encroached  upon  it  from  below  to  a  very  un- 
usual extent. 

The  lungs  were  congested   and   compressed,  but    otherwise 
natural. 

The  heart  was  natural. 

The  abdominal  cavity  contained  much  fluid  and  many  old 
bands  of  adhesion  between  the  liver  and  the  spleen,  which  organs 
had  been  flattened  by  mutual  pressure  so  as  to  present  unbroken 
continuity  of  surface.  The  notch  above  the  umbilicus  marked 
the  separation  of  the  right  and  left  lobes  of  the  liver,  the  spleen 
having  been  thrust  to  the  left  by  the  left  lobe  of  the  liver,  to 
w^hich  its  lateral  surface  was  so  exactly  adapted  that  no  superfi- 
cial inequality  marked  the  distinction.  The  liver  weighed  86  oz.  ; 
it  presented  the  lardaceons  reaction  in  an  extreme  degree. 
The  spleen  was  enlarged  to  the  weight  of  14  oz.  In  section  it 
was  pale  and  waxy,  and  gave  the  iodine  reaction  characteristi- 
cally. The  kidneys  weighed  together  6  oz.,  their  surfaces  were 
uneven,  their  substance  generally  pale,  and  the  special  reaction 
strongly  and  widely  displayed  upon  the  application  of  iodine. 
The  small  bowel  likewise  gave  the  lardaceous  reaction. 

The  fourth,  fifth,  and  sixth  dorsal  vertebrae  were  carious,  and 
were  surrounded  by  a  collection   of  thick  pus  which  reached  to 
the  diaphragm. 
Comments.  This  narrative  is  inserted  as  bearing  upon  the  general  aspects 

of  lardaceons  disease  rather  than  upon  the  kidneys  in  particular. 
The  case  is  one  of  many  in  which  a  similar  suppurative  pro- 
cess, continued  in  this  instance  for  twelve  of  her  fifteen  years  of 
life,  has  led  to  a  like  result.  The  hepatic  enlargement  was  the 
most  striking  feature  in  the  case,  and  the  extent  of  this  organ 
over  the  whole  abdominal  front,  as  exposed  after  death,  was  re- 
markable. The  spleen,  inseparable  by  touch  from  the  liver,  was 
pushed,  notwithstanding  its  bulk,  quite  into  the  left  hypochon- 
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drium,  where  the  greater  part  of  its  bulk  lay  behind  the  left  lobe 
of  the  liver.  The  urgemic  results  of  the  renal  disease  were 
entirely  absent.  The  dyspnoea  of  the  close  was  mainly  due  to 
the  encroachment  of  the  abdominal  upon  the  thoracic  cavity, 
and  consequent  embarrassment  of  the  lungs.  It  is  to  be  noted 
that  no  tubercle  was  present.  The  erysipelas  which  was  the 
immediate  cause  of  death  was  possibly  due  to  the  infective  or 
imperfectly  pysemic  results  of  the  original   suppurative  lesion. 


General  Lardaceous  Infiltration  following  Syphilis  and 
Dysentery  contracted  in  India.  Post-mortem,  examina- 
tion. Analysis  of  Liver.  Complicated  influences  con- 
cerned in  the  origin  of  the  Disorder. 

James  Barry,  a  discharged  soldier,  forty-five  years  of  age, 
who  had  served  fourteen  years  in  Bengal,  and  sufi'ered  from  fever, 
ague,  syphilis,  and  dysentery,  was  frequently  a  patient  at  St. 
George's  Hospital,  alternately  under  Dr.  Fuller  and  myself.  He 
had  a  bronzed  complexion  and  sharp  features.  He  was  emaciated, 
while  the  legs  were  very  cedematous.  The  liver  projected  much 
below  the  ribs.  This,  with  the  characteristic  appearance  of  the 
man,  and  the  fact  that  his  urine  was  loaded  with  albumen,  led  at 
once  to  the  belief  that  he  was  the  subject  of  lardaceous  infiltra- 
tion. He  suffered  much  from  vomiting  and  diarrhoea,  became 
more  wasted  and  prostrate,  and  finally  sank,  after  having  had  a 
protracted  attack  of  epistaxis. 

At  the  post-mortem  examination  there  was  found  a  scar  upon  Posi- 
the  penis,  such  as  would  result  from  a  chancre. 

There  was  a  cicatrix  at  the  apex  of  the  left  lung,  with  pucker- 
ing of  the  surface  and  evident  loss  of  lung  tissue.  Some  qui- 
escent tubercle  occupied  one  of  the  bronchial  glands. 

The  liver  was  tightly  adherent  to  the  diaphragm  by  old  false 
membrane.  The  capsule  was  thickened,  and  presented  on  its 
surface  a  number  of  little  pits  or  depressions.  The  organ  was 
greatly  increased  in  size,  and  on  section  presented  a  most  cha- 
racteristic '  waxy '  aspect.  Iodine  produced  the  characteristic 
tint  over  a  large  proportion  of  the  surface.  In  the  centre  of  the 
rio-ht  lobe  was  an  irregular  firm  cream-coloured  mass,  as  large  as 
an  orange,  harder  and  tougher   than  tubercle,  which  under  the 
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microscope  showed  traces  of  a  fibroid  sfcructTire,  and  was  presumed 
to  be  a  syphilitic  deposit. 

The  spleen  and  kidneys  were  also  lardaceons,  as  was  evident 
by  their  appearance  and  by  the  reaction  of  iodine.  The  intestines 
"were  in  the  same  state  throughout  their  entire  course  ;  they  were 
free  from  ulcers  and  scars. 

A  most  careful  examination  of  the  body  failed  to  show  any 
bone  disease,  or  any  appearance  which  could  be  interpreted  as  a 
certain  record  of  extensive  suppuration. 

The  liver,  so  extensively  occupied  by  the  waxy  deposit,  was 
examined  in  further  detail.  This  was  done  with  more  than  ordi- 
nary care,  in  consequence  of  the  uncertainty  which  involved  the 
origin  of  the  disease. 

The  cut  surface  gave,  with  litmus,  a  decidedly  acid  reaction, 
which  was  imparted  to  water  or  spirit  in  which  pieces  of  the 
organ  were  soaked. 

The  acid  thus  extracted  proved  to  be  non- volatile.     The  acid 
solutions,  obtained  as  described,   contained  a  large   quantity  of 
phosphoric  as  compared  to  the  other  mineral  acids,  and  it  was 
surmised  that   the   reaction   was    due    to   the    presence  of  acid 
phosphates.      Whether  due  to  this  or  to  free  acid,  it  appeared 
that  the  excess  was  rather  relative  than  absolute,  depending  ap- 
parently upon  deficiency  of  alkali  rather  than  superabundance 
of  acid.     100  grammes  of  the  fresh   liver  were  reduced  to  an 
ash,  and  the  alkaline  salts  extracted  in  the  usual  manner.     These 
amounted  to  "GSS  grammes,  the  average  of  health  being  1"00.     An 
accident  prevented  the  separate  estimations  of  the  potash  and 
soda.     The  diminution  in  the  mixed  alkaline  salts  is  quite  enough 
to  account  for  the  unnatural  acidity  of  the  tissue.     The  eai'thy 
salts  amounted  to  '154  grammes,  the  normal  average  being  '057. 
This  increase  accords  with  what  is  generally  found  under  the 
circumstances. 
Comments.         Both  syphilis  and  dysentery  entered  into  the  antecedents  of  this 
case  ;  it  is  probable  that  the  former  was  mainly  concerned  in  its 
causation.     As  with  many  of  the  most  extreme  instances  of  the 
disorder,  it  was  of  tropical  origin.     An  example  of  the  disease  in 
a  very  similar  shape,  also  of  Indian  source,  and  involving  in  its 
rise  the  combined  influences  of  syphilis  and  dysentery,  is  to  be 
found  at  page  628,  as  an  instance  of  successful  treatment.     It  is 
probable  that  in  each  instance  the  lardaceous  effect  of  the  con- 
stitutional syphilis  was  enhanced  by  that  of  the  dysenteric  dis- 
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cliarge;  while  the  exhausting  action  of  climate  lessened  the  power 
of  resistance  which  a  state  of  vigorous  health  and  ample  nutri- 
tion would  have  presented  to  both. 

The  following  cases  not  only  illustrate  the  general 
pathology  and  symptoms  of  the  disease,  but  have  mterest 
in  regard  to  questions  of  operative  surgery.  Two  of  the 
patients  were  indeed  made  the  subjects  of  excision  of  the 
knee. 

Strumous    Disease    of     Wrist,    with    profuse    suppuraiion. 
Phthisis.      Urine  increased   and   albuminous.     Analysis 
of  Urine.     Thirst.    (Edema.    Diarrhoea.    Death  from  ex- 
haustion.    Post-mortem    examination.      Estimation   of 
potash  and  soda  in  liver. 

On  October  1,  1866,  I  was  asked  by  Mr.  H.  Lee  to  examine 
one  of  his  hospital  patients  with  regard  to  the  medical  aspects  of 
a  proposed  operation. 

The  patient  was  a  labourer,  named  John  Ejng,  twenty-six 
years  of  age.  According  to  his  own  account  he  had,  seven  months 
previously,  sprained  his  right  wrist  by  carrying  a  weight ;  a  few 
days  afterwards  the  joint  became  painful,  and  two  months  later 
the  disease  had  progressed  so  far  that  a  sinus  had  formed  which 
discharged  pus.  The  purulent  discharge  became  very  profuse, 
amounting,  according  to  the  man's  own  account,  to  a  pint  a  day ; 
an  estimate  which  was  exactly  confirmed  by  the  nurse  of  the 
ward,  who  put  it  down  at  20  oz.  A  month  after  the  abscess 
broke  he  began  to  cough,  the  cough  after  a  time  being  accom- 
panied with  purulent  expectoration.  Within  the  last  two  months 
the  urine  had  increased  in  c[nantity  and  in  frequency  of  passing ; 
he  suffered  from  thirst — '  drouth,'  as  he  called  it — and  the  bowels 
became  loose.  Latterly  the  legs  became  cedematous,  the  urine 
still  remaining  in  excess. 

When  I  saw  him  he  was  much  sunk  and  wasted.  There  was 
much  soft  oedema  about  the  ankles  ;  no  enlargement  could  be  felt 
of  the  liver  or  spleen.  He  had  a  cough,  with  muco-purulent  ex- 
pectoiation ;  and  on  listening  at  the  chest,  duluess,  increased 
voice  sounds,  and  large  bubbling,  were  heard  at  the  right  apex. 
There  was  not  much  thirst,  the  tongue  was  red  and  raw-looking, 
the  pulse  108.    There  was  extensive  disease  of  the  bones  belonging 
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Tost- 
mortem. 


to  the  riglit  hand  and  forearm,  with  numerous  openings,  which 
discharged  now  about  a  quarter  of  a  pint  of  pus  daily. 

The  urine  was  collected  for  the  twenty-four  hours  ending 
October  1.     It  was  acid,  slightly  turbid. 


Quantity 

=  2040-  C.  C.  (or  72  oz.) 

Sp.  gr. 

=  1007^ 

Urea  . 

=       22-4      grammes 

Uric  Acid     . 

O'O 

Phosphoric  Acid 

•51 

Sulphuric  Acid 

=           -969 

Chlorine 

•948 

Soluble  Ash 

.      =         4-263 

Insoluble  Ash 

•265 

Potash 

1-453 

Soda     . 

•723 

Under  the  microscope  many  slender  casts  were  seen,  such  as 
are  represented  in  plate  7,  fig.  2.  These  were  simple  cylinders 
of  fibrine,  moi'e  or  less  dotted  with  specks  of  oil.  They  were 
treated  with  a  solution  of  iodine,  but  did  not  become  more  deeply 
coloured  than  the  scales  of  epithelium  and  other  objects  which 
came  in  the  way  of  the  fluid. 

The  opinion  which  was  given  was  to  the  efi'ect  that  the  kid- 
neys and  the  bowels  were  lardaceous,  and  that  in  addition  the 
right  lung  was  the  seat  of  advanced  tubercular  disease.  Any 
serious  operation  was  of  course  out  of  the  question. 

From  this  time,  in  spite  of  the  most  liberal  and  varied  diet, 
he  gradually  sank.  The  expectoration  continued  in  considerable 
quantity,  but  the  discharge  from  the  wrist  became  less.  The 
diarrhoea  at  last  was  less  frequent.  The  urine  remained  copious, 
while  the  csdema  and  thirst  persisted.  On  October  13  he  died, 
without  any  further  symptoms. 

At  the  jjost-mortem  examination  it  was  found  that  all  the 
carpal  bones,  the  ends  of  the  metacarpal  bones,  and  of  the  ulna 
and  radius,  were  bathed  in  pus,  and  were  soft  enough  to  be  cut 
with  a  knife.  The  nlna  protruded  from  a  wound  at  the  back  of 
the  wrist. 

Both  lungs  contained  much  crude  tubercle,  and  at  both  apices 
were  vomicEe,  that  on  the  right  side  being  large  and  ragged. 

The  liver  was  of  about  the  natural  size  ;  it  was  pale,  and  gave 
with  iodine  the  characteristic  reaction.  This  reaction  took  place 
in  a  decided  manner,  but  to  a  comparatively  small  extent.  The 
spleen   was    natural   in   size   and   appearance,  but   with  iodine 
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became  closely  dotted  ovei^  with  very  cliaracteristic  brown 
specks. 

The  kidneys  were  increased  in  size ;  one  weighed  7^  oz.,  the 
other  about  the  same.  The  capsules  were  slightly  adherent,  the 
surfaces  mottled  with  vascularity.  The  cortex  was  increased, 
generally  white  and  coarse  m  texture.  With  iodine  the  malpi- 
ghian  bodies  were  brought  out  in  strong  relief,  looking  like  grains 
of  brown  sand  sprinkled  upon  the  surface. 

Under  the  microscope  it  was  found  that  the  epithelium  was 
ver}'-  fatty,  as  is  often  the  case  when  the  lardaceous  change  has 
taken  place. 

The  small  intestine  was  coloured  in  the  same  characteristic 
manner.  In  both  the  large  and  small  bowel  were  several  small, 
clean  cut  ulcers,  such  as  result  from  tubercular  disease. 

Subsequently  100  grammes  of  the  liver  were  reduced  to  an 
ash,  and  the  potash  and  soda  estimated.  The  following  are  the 
results.  The  healthy  averages  are  annexed  for  comparison  ;  the 
amounts  are  given  in  grammes. 

Soluble  Ash 

Insoluble  Ash     . 

Potash 

Soda  .... 

This  case  is  a  good  example  of  the  class  to  which  it  belongs.  Com  lonls. 
The  disease  arose  from  suppuration,  which,  though  it  had 
continued  for  a  shorter  time  than  is  generally  the  case,  was 
in  unusually  large  amount.  The  sinuses  opened  only  five  months 
before  the  death  of  the  patient,  but  there  was  evidence  to  show 
that  for  a  time  as  much  as  a  pint  of  pus  had  been  discharged 
daily. 

The  symptoms  were  as  characteristic  as  the  history.  The 
urine  albuminous  and  increased  in  quantity ;  notwithstanding 
the  excess,  oedema ;  tlie  patient  reduced  by  a  watery  flux  from 
the  bowels,  sinking  at  last  without  any  cerebral  disturbance. 
These  facts,  even  without  the  history  of  suppuration,  would 
suffice  to  make  the  diagnosis  almost  a  matter  of  certainty.  The 
abundance  and  character  of  the  fibrinous  casts,  and  the  fair  pro- 
portion of  urea  which  still  passed,  are  also  distinctive. 

The  circumstance  in  particular,  that  oedema  increases  while 
the  water  is  in  excess,  is,  if  not  peculiar  to,  at  least  very  sug- 
gestive of,   this  form  of  albuminuria.     It  is  probable    that  the 
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effusion  depends  upon  the  extension  of  the  disease  to  the  blood- 
vessels of  the  cellular  tissue,  as  well  as  upon,  as  in  other  forms  of 
renal  disease,  the  impoverishment  of  blood.  The  deteriorated 
vessels  allow  the  serum  to  transude.  The  thirst  which  is  pre- 
sent iu  such  cases  is  probably  consequent  upon  the  multiplied 
demand  for  fluid  which  is  passing  off  by  diuresis,  from  the 
bowels,  and  into  the  cellular  tissue.  The  deficiency  of  the  alka- 
lies in  the  liver  was  extreme,  although  on  the  application  of 
iodine  the  brown  colour  did  not  come  out  over  so  large  a  pro- 
portion of  the  section  as  is  sometimes  the  case.  The  discharge 
continued  up  to  the  time  of  death,  and  it  is  probable  that  with 
so  large  a  drain,  the  proportion  of  alkali  suffered  not  only  by 
the  deposition  of  the  specific  dealkalized  matter,  but  by  the 
removal  of  all  spare  alkali  from  the  blood  and  tissues.  Where 
the  discharge  has  ceased,  or  has  much  diminished,  before  death, 
so  that  the  tissues  are  enabled  to  recover  their  ordinary  con- 
dition, alkali  is  wanting  only  in  the  new  material. 

It  may  be  believed  that  in  cases  like  this  one,  where  a  profuse 
purulent  discharge  exists,  the  potash  and  soda  of  the  urine  suffer 
diminution.  In  health  the  daily  amount  of  potash  varies,  ac- 
cording to  Dr.  Parkes,  from  1'7  to  7'&  grammes.  In  this  case 
the  amount  was  below  the  minimum.  Soda,  which  in  health 
exists  in  larger  quantity  than  potash,  was  here  in  smaller.  Obser- 
vations, however,  both  in  health  and  disease,  are  too  few  to  give 
safe  conclusions. 


Disease  of  Knee-joint,  with  discharge  of  i^tis.  Resection. 
Sudden  death  after  the  operation.  Disease  of  Kidneys 
not  discovered  during  life.     Coagula  in  Heart. 

Emma  Denman,  aged  nineteen,  had  disease  of  the  knee-joint 
for  the  last  ten  years  of  her  life.  For  the  last  fourteen  months 
pus  had  been  discharged  from  openings  which  had  formed  in 
the  vicinity.  She  became  a  patient  in  St.  George's  Hospital, 
and  the  ends  of  the  bones  were  excised.  On  the  sixth  day  after 
the  operation,  the  wound  at  this  time  looking  well,  'she  suddenly 
became  faint  and  collapsed,  and  died  in  a  few  minutes.' 
Post-  The  post-mortevi  examination  was  made  by  myself.    The  body 

was  fat.  The  ends  of  the  bones  were  coated  with  a  thin  layer  of 
lymph,  and  the  wound  had  a  healthy  appearance.  Every  part  of 
the  body  was  examined,  but  nothing  was  found  to  remark  except- 
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ing  the  kidneys  and  the  contents  of  certain  blood-vessels.  The 
kidneys  were  enlarged,  their  surfaces  were  roughened,  and  their 
capsules  adherent.  Their  substance  was  of  a  pale  fawn-colour, 
an  unnatural  whiteness  being  disguised  by  congestion.  The  ap- 
plication of  iodine  brought  out  the  characteristic  '  amyloid ' 
reaction  on  the  malpighian  bodies,  the  vessels  of  the  cones,  and 
also  on  some  of  the  vessels  of  the  cortex.  The  change  was  well 
mai'ked,  and  must  have  been  the  result  of  disease  of  some  stand- 
ing. No  such  alteration  was  found  elsewhere,  though  all  the 
likely  places  were  put  to  the  same  test. 

The  right  auricle  was  distended  with  a  mass  of  elastic  semi- 
transparent  fibrine.  The  other  cavities  of  the  heart  contained 
similar  fibrine,  but  in  smaller  quantities.  The  pulmonary  arteries 
were  occupied,  but  not  distended,  witli  soft  black  coagulum. 
The  lungs  themselves  were  natural.  There  was  a  small  cylinder 
of  buff-coloured  fibrine  lying  in  the  left  middle  cerebral  artery, 
close  to  its  origin.  This  was  such  as  to  fill  the  vessel  witbout 
distending  it.  The  aorta  and  all  the  large  vessels  were  free,  as 
were  all  the  other  cerebral  vessels. 

The  viscera,  and  every  part  of  the  body  excepting  those  men- 
tioned, were  perfectly  natural. 

Though  the  urine  was  not  examined  during  life,  there  can  be  Comments. 
no  doubt  that  it  was  albuminous.  It  is  suSiciently  evident  that 
the  kidneys  had  been  long  diseased.  The  suddenness  and  man- 
ner of  death  were  such  as  would  result  from  coagulation  of  blood 
in  the  cavities  of  the  heart.  The  large  mass  of  fibrine  in  the 
auricle  was  such  as  could  not  collect  during  the  act  of  death,  for 
death  took  place  too  rapidly  to  allow  of  the  separation  of  fibrine 
to  any  considerable  extent.  The  fibrine  was  deposited  during 
life,  and  death  occurred  in  consequence  of  the  obstruction  so 
produced.  The  inference  that  the  fibrine  had  accumulated  during 
life  is  borne  out  by  the  fact  that  a  plug  of  the  same  material  had 
been  propelled  into  one  of  the  cerebral  arteries.  The  existence 
of  albuminuria  is  known  always  to  increase  the  proportion  of 
fibrine  in  the  blood,  and  in  this  case  the  pi'otracted  purulent  dis- 
charge must  necessarily  have  had  an  action  of  the  same  sort. 
The  case  furnishes  an  example  of  the  tendency  to  formation  of 
fibrinous  coagula  to  which  patients  with  the  lai'daceous  disease 
are  especially  liable,  though  in  every  case  of  albuminuria  there  is 
more  or  less  of  the  same  proclivity.  The  operation,  by  weaken- 
ing the  powers  of  the  circulation,  appears  to  have  acted  as  the 
exciting  cause. 
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Abscess  in  connection  with  Diseased  Knee.  Excision  of  joint. 
Subsequent  lardaceous  disease  of  Kidneys  complicated 
with  Nejphritis.     Post-mortem  examination. 

At  the  beginning  of  the  year  1867  I  was  asked  by  Mr.  Pol- 
lock to  see  a  patient,  then  under  his  care  in  the  hospital,  whom 
he  believed  to  be  aflfected  by  the  'amyloid'  disease.  I  saw  her 
on  January  3. 

The  patient  was  a  girl,  sixteen  years  old,  named  Charlotte 
Carter,  of  whom  the  following  particulars  were  learned.  Two 
and  a  half  years  ago  an  abscess  had  opened  in  connection  with 
the  left  knee-joint,  which  for  some  time  previously  had  been 
swollen.  The  discharge  continued.  Last  April  the  ends  of  the 
bones  were  excised  by  Mr.  Holmes,  who  had  charge  of  the  case 
in  Mr.  Pollock's  absence.  The  wound  remained  partially  open, 
and  the  suppuration  had  continued  ever  since.  Latterly  the 
urine  increased  in  quantity.  For  three  weeks  there  had  been 
frequent  action  of  the  bowels,  with  watery  motions.  A  week 
after  the  commencement  of  the  diarrhoea  the  sound  leg  became 
cedematous. 

When  I  saw  her  she  was  white  and  puffy.  There  was  still  a 
good  deal  of  oedema,  but  less  than  there  had  been.  No  enlarge- 
ment of  the  liver  or  spleen  could  be  detected.  The  bowels  were 
loose — seven  times  in  the  previous  twenty-four  hours.  There 
was  much  thirst ;  the  tongue  was  dry  and  red  ;  the  pulse  104,  so 
feeble  as  to  be  hardly  perceptible.  The  appetite  was  still  fair,  so 
that  she  was  able  to  make  use  of  the  liberal  and  stimulating  diet 
which  was  provided.  Pain  in  the  loins  was  present,  and  had 
lasted  for  several  weeks.  The  urine  was  now  very  scanty.  A 
little  was  obtained  with  difficulty,  in  consequence  of  the  dis- 
turbed state  of  the  bowels.  It  was  deep  coloured  and  glutinous. 
It  was  loaded  with  albumen,  so  that  it  turned  into  a  sohd  mass 
when  boiled.  There  was  not  enough  to  give  the  specific  gravity, 
or  to  allow  of  a  chemical  analysis.  There  was  a  very  abundant 
sediment,  of  which  the  microscopic  appearances  are  represented 
below.  A  great  number  of  transparent  waxy  casts  were  present, 
many  of  large  size.  There  were  also  granular  casts,  and  others 
imbedding  epithelial  cells.  Beside  the  casts,  there  was  also  a 
most  plentiful  deposit  of  loose  cells  of  renal  epithelium. 

Under  these  circumstances  there  was  no  room  for  doubt  as  to 
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the  condition  of  the  patient.  She  was  regarded  as  having  the 
peculiar  change  in  the  kidneys  which  is  associated  with  pro- 
tracted suppuration,  upon  which  a  state  of  tubal  catarrh  had 
been  recently  superadded.  This  diagnosis  had  been  scarcely 
written  down  when  signs  of  prostration  rapidly  increased,  and 
she  quietly  sank  without  any  fresh  symptom.  A  little  time  before 
death  the  diarrhoea  ceased.  There  were  no  head  symptoms  from 
first  to  last. 

At  the  post-mortem  examination  the  body  was  found  to  be  fat   Posf- 
and  well  nourished  ;  the  right  leg  oedematous. 


mortem. 
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Urinary  Deposit,  Charlotte  Carter.     Loose  Renal  Epithelium,  Hj'aline  and 

Epithelial  Casts. 

The  left  knee  was  ankylosed,  and  there  were  several  sinuses 
about  the  joint  which  led  to  softened  and  diseased  bone  ;  the  end 
of  the  tibia  proved  also  to  be  somewhat  carious. 

There  was  slight  thickening  of  the  mitral  valve,  and  the  aorta 
was  slightly  atheromatous. 

The  kidneys  were  greatly  enlarged,  together  weighing  17-|  oz. 
They  were  pale,  but  mottled  with  vascularity,  the  surfaces  for 
the  most  part  smooth  and  shining,  though  marked  with  a  few 
small   and  incipient  depressions.      The  cortex  was  very  much 


520  ALBUMINUEIA.  Chap.  XII 

increased,  and  loaded  with  an  opaque  yellow  deposit,  Avliicli  bad 
the  appearance  of  being  contained  within  a  fine  network  of 
translucent  grey  material.  In  the  right  kidney  were  several 
fibrinous  blocks,  of  old  standing. 

The  malpighian  bodies  and  lines  on  the  cones  gave  a  most 
marked  iodine  reaction. 

With  the  microscope  the  epithelium  was  found  to  be  perfectly 
natural.  Some  tubes  were  natural,  or  only  unnatural  insomuch 
as  the  epithelium  was  held  in  position  with  more  than  natural 
tenacity.  Other  tubes  were  distended  almost  to  bursting,  with  a 
granular  packing,  which  abounded  with  epithelial  cells  and  nuclei. 
Many  were  about  four  times  their  proper  width,  and  were  swollen 
into  an  irregular  shape.  A  transparent  section  showed  that  nu- 
merous processes  of  fibroid  tissue  had  formed  upon  the  surface, 
and  insinuated  themselves  between  the  tubes  at  somewhat  irre- 
gular intervals.  Within  some  of  these  were  contracted  remains 
of  tubular  structure. 
Comments.  It  is  difficult  to  look  back  upon  this  case  without  suspecting 

that,  had  the  limb  been  removed  when  the  joint  was  excised,  the 
result  might  have  been  more  fortunate.  During  the  nine  months 
which  followed  the  operation  the  wound  was  discharging,  and  the 
visceral  mischief  necessarily  extending.  The  kidney  disease  was, 
as  often  happens,  latterly  complicated  with  nephritis.  It  would 
seem  that  the  new  deposit  acts  as  an  irritant  to  the  organ.  A 
careful  enquiry  in  this  instance  failed  to  elicit  any  external  cir- 
cumstance which  could  have  led  to  the  superadded  attack.  The 
tubal  inflammation  was  as  clearly  recognised  during  life  as  after 
death.  The  pain  in  the  loins,  the  scantiness  and  highly  albumi- 
nous character  of  the  urine,  the  intermixture  of  ejiithelial  with 
the  simply  fibrinous  casts,  and  the  abundant  discharge  of  loose 
epithelium,  combined  to  place  this  beyond  doubt. 
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CHAPTEE  XIII. 

PREVENTION  AND    TREATMENT  OF   THE 
LARDACEOUS  DISEASE. 

Both  jrevention  and  cure  lie  within  the  capacity  of  the  Preven- 
medical  art  in  relation  to  lardaceous  disease.  To  take  '°°* 
prevention  first,  as  the  more  attainable,  our  power  in  this 
respect  is  measured  by  the  control  which  we  have  over  the 
two  great  sources  of  the  disease — suppuration  and  syphilis. 
To  prevent  syphilis  is  more  desirable  than  easy ;  and  our 
precautions  as  regards  this  source  of  the  organic  mischief 
must  be  limited  to  its  early  and  efficient  treatment,  and 
the  inhibition,  by  this  means,  of  its  remote  and  con- 
stitutional results. 

As  to  suppuration,  where  an  obvious  and  accessible 
discharge  is  in  course  of  producing  the  complaint,  the 
first  consideration  must  be  its  arrest.  The  mischief  will 
extend  so  long  as  the  drain  continues,  but  no  longer. 
Whatever  subsequent  changes  may  ensue  in  the  parts 
already  involved,  those  which  have  escaped  when  the  dis- 
charge ceases  are  safe.  The  morbid  deposit,  as  we  cannot 
but  infer  from  ijost-mortem  experience,  must  continually 
occur,  in  small  quantity,  in  connection  with  transient 
suppuration,  undeclared  by  symptoms,  and  probably  itself 
harmless  and  transitory.  With  the  cessation  of  tlie  dis- 
charge the  disease,  far  from  extending,  may  possibly 
retreat  towards  health ;  in  certain  organs — the  liver,  the 
spleen,  and  the__mucous  membranes — there  is  irresistible 
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evidence  that  it  does  so ;  wliile,  at  the  worst,  it  will 
only  prove  progressive  so  far  as  secondary  changes  are 
actuated  in  the  organs  already  involved.  There  will  be 
no  spread  of  the  disease  when  once  the  suppuration  has 
come  to  an  end,  and  may  even  be  much  retrogression. 

The  extent  to  which  recovery  may  take  place  under 
favourable  circumstances,  but  without  special  treatment, 
was  shown  in  the  case  of  a  boy  now  13  years  of  age,  who 
for  half  his  life  has  been  a  patient  of  my  colleague  Mr. 
T.  Smith,  and  an  habitue  of  the  Hospital  for  Sick  Chil- 
dren.    Between  six  and  seven  years  ago  he  began  to  dis- 
charge profusely  from  an  abscess  connected  with  a  diseased 
pelvis  and  hip-joint.     Within  a  year  of  this  the  liver  and 
spleen  began  to  enlarge,  and  continued  to  do  so  until  four 
years  ago  the  liver  reached  half-way  to  the  umbilicus,  the 
spleen  to  the  crest  of  the  ilium,  the  two  together  causing 
much  abdominal   prominence.     The    urine   at   the    same 
time  was  slightly  albuminous.     Since  this  date,  under  ap- 
propriate surgery  and  frequent  changes  into  the  country 
and  to  the  sea  (the  boy  became  the  object  of  the  persistent 
kindness  of  a  benevolent  lady,  and  thus  had  advantages 
which  would  not  have  commonly  fallen  to  his  lot),  he  has 
steadily   mended,    and   now    is    in    a   condition,  both  as 
regards  joint  and  viscera,   which  at   one  time  appeared 
impossible.     Not  only  has  the  discharge  almost  ceased, 
and  the  boy  regained  a  fairly  useful  joint,  upon  which  he 
can  walk  a  couple  of  miles,  but  the  liver  no  longer  gives 
evidence  of  any  enlargement ;  it  is  not  to  be  felt  below 
the  ribs ;  the  urine  gives  no  trace  of  albumen ;  and  the 
only  relic  of  the  lardaceous  change  which  remains  is  in 
the  size   of  the  spleen,   which   still  extends  five  inches 
below  the  ribs  and  to  within  two  of  the  median  line. 

The  means  of  arresting  this  disease  at  its  birth,  to- 
gether with  its  parent  suppuration,  insomuch  as  they  are 
chiefly  surgical,  can  be  here  but  generally  and  imperfectly 
indicated. 

Where  symptoms  of  the  visceral  change  have  become 
evident  attempts  to  manvifncture  false  joints,  attended  as 
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tliey  are  by  a  tedious  and  exhausting  process,  will  pro-  Medical 
bably  give  way  to  the  more  simple  and  speedy  relief  of  am-  g^'/J.'^ipai 
putation.    Tbe  question  must  often  be  reduced  to  a  simple  oiK-rations. 
alternative  between  life  and  limb.     In  cases  where,  from 
the  position  of  the  diseased  bone  or  any  other  circum- 
stance, amputation  is  out  of  the  question,  the  occurrence 
or  the  apprehension  of  the  change  will  supply  a  reason  for 
removing  the  source  of  irritation  by  any  other  practicable 
means. 

Persons  with  albuminuria  from  this  cause  have  a  con- 
siderable healing  power,  though  they  are  exposed  to 
greater  dangers  than  commonly  attend  a  surgical  opera- 
tion, and  to  some  dangers — thrombotic,  for  example — • 
different  in  kind  from  those  which  generally  follow  such  a 
procedure.  There  can  be  no  reason,  on  this  ground,  why 
a  leg  or  an  arm  should  not  be  removed,  or  why  diseased 
bone  should  not  be  extracted  from  the  hip-joint,  in  cases 
where  the  secondary  disorder  is  in  an  early  stage. 

Cases   sometimes  end  fatally  from   this  complication  Dangers  of 

/.,        1  j_-         r  •    '  c         •    •    ±     •  1*1     reseftioa. 

alter  Jong  suppuration  irom  excision  or  a  joint,  in  which 
there  can  be  little  doubt  that  at  the  time  of  the  operation 
indications  of  the  change  would  have  been  found  if  souo^ht, 
and  in  which,  had  amputation  been  then  performed,  there 
might  have  been  room  to  hope  that  the  mischief  had  not 
attained  sufficient  extent  to  prevent  recovery,  or  interfere 
with  subsequent  health.  Considering  that  the  early  stages 
of  this  disorder  are  often  without  obvious  symptoms,  it 
becomes  necessary,  in  every  case  where  conservative  sur- 
gery is  contemplated,  to  enquire  somewhat  closely  into 
the  condition  of  the  patient.  With  regard  to  the  urine, 
whether  it  has  increased  in  quantity  or  become  ever  so 
slightly  albuminous ;  whether  there  is  thirst,  any  enlarge- 
ment of  the  liver  or  spleen,  any  tendency  to  diarrhcea,  or 
any  trace  of  oedema ;  the  finding  of  any  of  these  indica- 
tions of  lardaceous  disease — or  even  only  if,  after  long  and 
large  suppuration,  the  aspect  of  the  patient  be  especially 
pallid  and  worn — must  suggest  the  wisdom  of  giving 
pause  to  the  discharge  in  the  manner  which,  regardless 
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of  other  considerations,  is  the  most  speedy  and  the  least 
exhausting. 
Internal  The  various  forms  of  suppuration  which  belong  to  in- 

tion^^^'      ternal  organs,  and  chiefly  come  under  the  physician,  are 
less  under  control  than  those  which  are  exposed  to  the 
more  superficial  art  of  surgery.     When  the  disease  comes 
on  from  phthisis  the  cause  must  be  regarded  as  almost 
beyond  obviation ;  but  it  is  to  be  sometimes  noticed  that, 
with  the  establishment  of  the  secondary  disorder,  the  first 
tends  to  quiescence.     When  the  disorder  has  sprung  from 
dysentery,  that  disease,  usually  of  tropical  origin,  may  be 
a  matter  only  of  the  past  when  the  lardaceous  condition 
attracts   notice.     And   with   regard   to  other   sources    of 
suppuration  it  too  often  happens  that,  either  by  time  or 
place,  they  are  put  out  of  reach. 
Compensa-         With  a  present  drain  which  cannot  be  stopped  our 
mTnt^of  '     endeavours  must  be  directed  to  compensation  ;  and  I  am 
suppura-      assured  that,  whether  in  regard  to  diseases  of  bones  and 
joints  or  internal  suppurative  lesions,  much  may  be  done 
in  this  direction  by  suitable  diet  and  nutritious  drugs. 
The  mere  chemical  loss  in  suppuration  can  be  restored  by 
thus  supplying  the  salts — chiefly  those  of  potash — which 
pus  removes ;  while,  to  make  up  for  the  organic  or  cor 
puscular  loss  by  fresh  supply,  the  treatment  and  surround- 
ings of  the  patient  should  be  adjusted  to  secure  by  every 
means  general  health  and  vigorous  nutrition. 

The  diet  should  be  generous  and  varied,  and  beef-tea 
and  Liebig's  extract  of  meat  may  be  added,  for  the  sake 
of  their  saline  constituents.  Under  profuse  suppuration 
alkalies  are  generally  well  borne,  and  I  have  satisfied  my- 
self that  its  effects  may  be  mitigated  by  the  use  of  potash 
and  its  salts,  together  with  iron  and  quinine.  I  have  come 
to  the  habit  of  using  in  such  circumstances  a  mixture  of 
liquor  potassse,  phosphate  of  potash,  and  tartrated  iron ; 
together  with  cinchona  and  quinine,  most  conveniently 
given  in  an  alternate  mixture.  Cod-liver  oil  may  be 
superadded  and  suitably  made  a  vehicle  for  the  liquor 
potassse.     Alkalies  should  not  be  given  so  as  to  make  the 
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urine  alkaline,  nor  pushed  independently  of  the  ordinary 
tonics  and  restoratives. 

Coming  now  from  prevention  to  the  cure  or  mitiga-  Cure  or 
tion  of  the  established  disease,  the  action   of  iodide  of  established 
potassium  upon  the  disorder,  when  of  syphilitic  origin,  is  disease. 
perhaps  the  most  striking  fact  in  its  therapeutics.     An 
instance  of  rapid  diminution  of  the  swollen  viscera,  and 
corresponding  improvement  in  general  health  under  this 
remedy,  is  related  at  page  528.     Considerable  doses  of  the 
iodide  of  potassium  should  be   given,  generally  suitably 
associated  Avith  iron  in  some  shape,  perhaps  best  as  the 
iodide. 

When  the  disease  is  of  syphilitic  origin  much  is  some-  Iodide  of 

. .  ,       ,         ,  .  ^  ,  ,  -n      potassium. 

times  to  be  done  even  in  way  oi  cure  by  such  specinc 
treatment ;  but  it  is  to  be  recognized  that  the  disorder  is 
less  amenable  in  its  renal  localization  than  as  it  affects 
organs  other  than  the  kidney. 

Passing  to  the  more  frequent  type  of  the  disease  in 
which  it  has  had  its  source  in  suppuration,  the  question 
which  first  presents  itself  is,  whether  the  benefit  found 
from  the  administration  of  potash  is  such  as  the  patho- 
logical facts — notably  the  extraordinary  solubility  of  the 
morbid  dej)osit  in  alkalies^ — would  lead  us  to  anticipate. 
It  might  be  hoped  so  to  charge  the  blood  with  alkali  as  to 
make  it  a  solvent  for  the  deposit ;  while  a  plenitude  of  Potash. 
potash  could  not  fail  to  prevent  any  change  consequent 
upon  its  deficiency. 

But  disease  cannot  be  treated  in  a  test-tube.  The 
deposit  is  not  to  be  dissolved  but  by  the  alkalies  in 
their  caustic  state  ;  and  though  these  in  moderate  pro- 
portion may  be  introduced  into  the  stomach,  it  is  by  no 
means  a  matter  of  course  that  they  will  reach  the  tissues 
in  the  same  shape.  To  appeal  to  experience — and  I  have 
given  potash  in  this  disorder  largely  and  long,  and  in 
many  forms  and  modes  of  admixture — I  must  say  that 
the  alkalies  are  well  borne ;  that  under  their  influence, 
together  with  that  of  iron,  quinine,  and  time,  patients  will 
lose  swelling,  whether  visceral  or  serous,   gain  flesh,  and 
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assume  an  improved  aspect  in  all  tlie  phases  of  the 
disease;  but  in  the  ad  v^auced  stages  at  least  it  is  seldom 
susceptible  of  complete  removal  bj  any  means  at  our 
command,  the  nearest  approach  being-  obtained  by  the 
iodides  when  it  is  of  syphilitic  origin.  On  the  whole  the 
use  of  alkalies  unassociated  with  tonics  is  disappointing, 
though  tonics  together  with  alkalies  give  better  results 
than  tonics  alone.  Where  the  disease  is  chiefly  renal 
and  of  long  standing  no  curative  attempts  are  successful ; 
secondary  fibrosis,  indeed,  in  these  circumstances  is  seldom 
absent,  and  probably  marks  a  condition  from  which  there 
is  no  return.  Where  the  disorder  is  chiefly  declared  by 
enlargement  of  the  liver  and  spleen  the  chances  of  treat- 
ment are  better;  with  these  organs  the  question  appears 
to  be  one  more  of  infiltration  than  growth. 

Some  such  mixture  may  be  given  as  has  been  referred 
to  in  relation  to  prevention,  or  liquor  potassse  may  be  ad- 
ministered before  meals,  with  iron  and  quinine  at  stated 
intervals.  Ferrum  redactum,  iodide  of  iron  and  cod-liver 
oil  appear  to  be  often  suitable,  while  the  good  to  be  got 
from  the  remedies  which  issue  from  the  dispensary  of 
nature — fresh  air  and  salt  breezes — is  such  as  to  join 
witness  with  more  artificial  agencies  in  declaring  the 
amenability  of  at  least  some  of  the  forms  of  the  disease. 

Sui:)posing  we  have  to  deal  with  the  disorder  chiefly  in 
its  renal  manifestation,  where  the  originating  condition 
has  become  only  a  matter  of  history  and  the  organic  state 
is  in  its  nature  irretrievable,  we  may  confine  our  attention 
to  the  mitigation  of  symptoms.  Albuminuria  of  this  type 
differs  from  that  of  other  sorts  in  its  lesser  tendency  to 
uraemia,  its  infrequent  association  with  abnormal  vascular 
tension  or  cardiac  hypertrophy^  and  its  greater  proneness 
to  wasting  discharges  and  death  by  exhaustion  rather 
than  by  poison.  Whatever,  therefore,  be  the  complication 
to  be  met,  these  considerations  must  give  bias  to  the 
treatment.  The  diet  may  be  more  liberal  then  where 
uraemia  is  to  be  more  feared,  and  iron  may  be  used  freely 
and  constantly,  since  poverty  of  blood  has  to  be  overcome 
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ratlier  than  the  results  of  arterial  fullness  apprehended. 
(Edema,  so  constant  in  this  disease,  must  be  met  by 
diuretics  combined  with  ferruginous  medicines — acetate  of 
potash  with  acetate  of  iron,  the  bitartrate  of  potash  with 
ferrum  tartaratum,  or  digitalis  with  the  perchloride.  The  Treatment 
dropsy  of  renal  disease,  whatever  be  its  nature,  is  more  °  ^°^^^' 
constantly  associated  with  ansemia  than  with  any  other 
condition,  and  perhaps  there  is  no  remedy  more  generally 
useful  in  the  treatment  of  this  symptom  than  perchloride 
of  iron.  With  the  qualifications  which  have  been  insisted 
on,  the  several  forms  of  serous  effusion  which  are  apt  to 
occur  in  this  disease  are  to  be  treated  on  the  principles 
which  have  already  been  laid  down  in  reference  to  renal 
dropsy  in  general  ;  the  hydragogue  purgatives  may  be 
used  with  advantage  when  accumulation  in  the  serous 
cavities  is  a  source  of  danger. 

When,  owing  to  the  occurrence  of  diarrhoea,  or  to  the 
abundance  of  the  urine,  no  dropsical  effusion  exists, 
perhaps  nothing  more  will  be  called  for  than  such  ferru- 
ginous or  specific  medicines  as  have  been  found  to  suit  the 
individual  case.  The  syrup  of  the  iodide  of  iron,  or  the  Use  of 
tincture  of  the  perchloride,  may  be  associated,  should  potassium. 
there  be  a  syphilitic  history,  with  iodide  of  potassium. 

Where  there  is  tubercular  disease  cod-liver  oil  will,  ,9^  ^°*^: 

liver  oil. 

01  course,  be  resorted  to. 

Vapour  baths  are  not  so  useful  in  this  disease  as  with  Vapour 
granular  degeneration  ;  the  greater  debility  of  the  patient 
makes  him  less  able  to  withstand  their  depressing  influence, 
and  the  small  tendency  to  uraemia  renders  them  generally 
unnecessary. 

But  when  ursemic  symptoms  threaten,  as  must  needs  Treatment 
happen  now  and  then — for  the  purely  lardaceous  condition 
of  early  disease  becomes  complicated  in  time  with  tubal 
and  intertubal  mischief — they  must  be  met  with  baths  of 
hot  air  or  hot  water,  elaterium,  and  the  like,  as  if  they 
had  arisen  in  connection  with  renal  incapacity  of  any 
other  origin. 

One  of  the  worst  complications  of  the  disorder  is  the 
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Of  diarr-      diarrhoea,  and  one  remedy  after  another  will  often  be  tried 
"^^'  with  only  temporary  benefit.     Opium  may  be  used  Avith- 

out  fear.  The  greatest  benefit  will  often  result  from 
giving  ten  or  fifteen  drops  of  laudanum]  with  the  ferrugi- 
nous and  diuretic  medicines.  The  intolerance  of  opium, 
which  is  so  strongly  marked  with  granular  degeneration, 
does  not  exist  with  this  disease,  or  at  least  not  to  a  suffi- 
cient extent  to  be  a  source  of  dano-er.  If  small  doses  of 
opium  alone  fail  to  check  the  purging  they  may  be  com- 
bined with  astringents,  as  in  the  form  of  compound  kino 
powder,  or  mixed  with  catechu,  logwood,  or  the  red  gum  of 
Australia.  When  such  remedies  fail  we  must  have  re- 
course to  acetate  of  lead,  and  lastly  to  sulphate  of  copper, 
the  latter  being  the  most  efficacious  of  all  the  drugs 
directed  to  this  end.  Both  may  be  given  with  small 
quantities  of  opium. 

It  is  not  necessary  to  follow  in  detail  the  treatment  of 
the  several  inflammatory  and  other  complications  of  the 
disease,  since  what  has  been  said  with  regard  to  other 
renal  affections  applies  also  to  this. 

The  following  cases  illustrate  the  pathology  of  the 
disease,  as  well  as  the  line  of  treatment  which  it  was 
thought  advisable  to  adopt : — 


Exposure  to  a  tropical  climate,  syphilis  j  and,  as  suhsequently 
ascertained,  dysentery.  General  lardaceous  disease,  with 
enormous  visceral  enlargement,  chiefly  of  the  liver,  together 
tvith  albuminuria,  diarrhoea,  and  vomiting.  Improve- 
ment under  treatment,  with  diminution  of  visceral  sivell- 
ing  and  recovery  of  apparent  health.  Death  from 
tubercidar  disease  three  years  later.  Post-mortem  exam- 
ination of  the  viscera,  with  evidence,  in  the  case  of  the 
liver,  spleen,  and  mucous  membranes,  of  their  nearly 
cotnplete  restoration. 

George   Hall,    a    retired   soldier,   thirty-five   years   of    age, 
became    my  patient    at  St.  George's  Hospital,  on    October  17, 

1866. 
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He  had  entered  the  army  in  the  year  1852,  served  through 
the  whole  Crimean  war,  been  sent  to  Madras  in  1857,  and  inva- 
lided home  in  1860.  He  said  that  while  in  India  he  never  had 
had  dysentei-y  or  even  severe  diarrhoea,  but  had  suffered  long 
from  a  bubo  of  syphilitic  origin,  which  discharged  persistently, 
but  not  profusely,  for  87  days.  He  subsequently  had  tender 
lumps  on  the  ulnee,  near  the  elbows  and  on  the  shins,  with  pain, 
which  increased  at  night.  For  the  last  two  or  three  months  he 
had  vomited  frequently,  especially  after  food,  and  had  lost  much 
flesh. 


On  admi-ssion  he  had  a  sallow  skin  and  sharpened  features, 
attenuated  limbs,  and  a  large  belly.  The  abdominal  swelling 
depended  upon  a  great  increase  in  the  size  of  the  liver,  the  out- 
line of  which  could  be  felt  with  perfect  distinctness  through 
the  thin  and  stretched  integuments.  This  organ  occupied  the 
greater  part  of  the  abdominal  cavity,  reaching  on  the  right  side 
nearly  to  the  groin,  while  on  the  right  it  extended  far  into  the 
left  hypochondrium,  where  the  tumour  occupied  the  position  of 
the  spleen,  and  may  have  been  continued  in  this  situation  by  that 
organ  in  a  swollen  condition  inseparably  applied  to  the  hepatic 
mass.  Whether  wholly  hepatic  or  partly  splenic,  no  notch  or 
furrow  could  be  felt  to  break  the  continuity  of  the  enlargement. 
On  the   right   side  the  mass  reached  vertically  downwards  for 
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fifteen  inches  below  the  nipple  ;  on  the  left  for  three  inches  below 
the  margin  of  the  ribs.  Its  outline,  as  ascertained  by  percussion 
and  touch,  is  represented. 

There  was  no  evidence  of  fluid  in  the  abdomen,  though  the 
ankles  were  slightly  cedematous.  There  was  some  thirst,  and 
the  tongue  was  red  and  dry.  The  urine  was  abundantly  albu- 
minous, of  rather  high  colour,  though  of  low  specific  gravity 
— 1009.  It  was  acid,  contained  large  strongly- marked  hyaline 
casts,  and  for  the  twenty-four  hours  ending  on  October  18  gave 
the  following  quantitative  results  : — 


Quantity 

.      = 

1530-       C.  C 

Urea       .  _      . 

.      = 

18-36      „ 

Uric  acid 

.      = 

•612    „ 

Phosphoric  acid 

= 

•382    „ 

Sulphuric  acid 

.      = 

•828    „ 

Chlorine 

= 

2-280    „ 

The  heart  was  lifted  in  position  by  the  abdominal  tumour  ;  it 
was  evidently  small  in  size,  nor  was  the  pulse  otherwise  tlian 
soft. 

Treatment  was  mainly  directed  by  the  syphilitic  taint,  which 
was  equally  evident  in  history  and  symptoms  ;  10  grains  of 
iodide  of  potassium  with  a  di^achm  and  a  half  of  the  syrup  of 
iodide  of  iron  were  given  three  times  a  day,  together  with  a 
scruple  of  acetate  of  potash,  partly  as  a  means  of  administering 
this  alkali,  and  in  part  for  the  sake  of  the  diuretic  action  which 
was  indicated  by  the  oedema.  The  patient  had  good  diet,  with 
wine. 

Beyond  the  stated  remedies  he  requii'ed  small  opiates  from 
time  to  time,  to  check  a  somewhat  obstinate  watery  diarrhoea. 

Within  three  weeks  of  the  commencement  of  this  treatment 
the  abdominal  swelling  had  palpably  lessened  ;  the  lower  margin 
of  the  enlarged  liver  had  been  marked  upon  the  skin  with  nitrate 
of  silver,  so  that  the  lifting  of  the  lower  edge  could  be  strictly 
appreciated,  and  by  December  5  it  was  found  that  the  margin  of 
the  tumefaction  both  on  the  right  and  left  sides  of  the  abdomen 
(belonging,  as  was  thought,  to  the  right  and  left  lobes  of  the  liver) 
was  two  inches  higher  than  on  admission.  With  this  the  promi- 
nence of  the  belly  had  greatly  lessened,  evidently  to  the  eye  and 
measui'ably  by  means  of  his  recovered  power  of  buttoning  his 
garments.  The  complexion  had  improved,  lie  had  gained  flesh 
and  strength,  the  appetite  had  returned,  anddiarrhoca  and  vomit- 
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ing,  with  botli  of  which  lie  had  been  much  troubled,  had  nearly 
ceased.  He  thought  himself  able  to  resume  his  duties,  as  attend- 
ant in  an  asylum,  and  was  accordingly  made  an  out-patient,  the 
same  treatment  being  continued. 

While  in  the  hospital  his  temperature  had  been  habitually 
low,  ranging  from  97'1  to  97'4. 

He  came  to  show  himself  from  time  to  time,  with  constant 
and  rapid  improvement,  and  at  last  ceased  to  attend,  thinking  it 
no  longer  necessary  to  do  so. 

On  June  2,  1869,  I  recognized  my  old  patient  again  in  the 
hospital  under  one  of  my  colleagues.  He  had  just  been  re-ad- 
mitted and  was  evidently  moribund ;  his  features  were  sharp  and 
his  frame  attenuated,  and  it  was  not  possible  to  examine  him 
further  than  to  ascertain  that  the  belly  instead  of  being  swollen 
was  retracted,  while  the  liver  now  extended  only  two  inches 
below  the  margin  of  the  thorax.     Next  day  he  died. 

When  the  body  was  examined  a  considerable  amount  of  quite    Post-mor- 
recent  tubercle  was  found  at  both  apices,  surrounded  by  hepatized    nation, 
lung.     In  the  right  was  a  small  recent  vomica.     The  heart  was 
natural  in  size  and  structure. 

The  transverse  colon  was  much  tliickened,  and  presented  on 
its  mucous  surface  dense  cicatrices  which  intersected  each  other 
in  every  direction,  giving  a  honeycombed  appearance  like  that 
of  the  mucous  membrane  of  the  stomach.  There  was  here  no 
ulceration ;  but  on  the  ascending  colon,  where  were  no  cicatrices, 
were  many  small  clean-cut  ulcers.  The  small  intestine  was 
natural  in  all  respects — it  gave  no  lardaceous  reaction. 

With  regard  to  the  org-ans  which  had  given  evidence  during 
life  of  lardaceous  change  the  liver  was  still  larger  than  natural, 
weighing  6  lb.  2  oz.  It  projected  two  inches  below  the  ribs. 
It  w^as  of  natural  consistence,  and  save  that  it  was  speckled  with 
fatty  degeneration  was  of  natural  colour.  It  had  not  the  elasti- 
city or  the  translucency  of  lardaceous  disease,  and  on  the  appli- 
cation of  iodine  gave  no  very  evident  sign  of  this  change.  Close, 
and  more  especially  microscopic  inspection,  showed  here  and 
there  small  dots  of  distinctly  lardaceous  reaction  ;  these,  how- 
ever, would  have  escaped  notice  had  they  not  been  somewhat 
painfully  sought.  The  microscope  showed  a  great  excess  of  oil, 
and  an  increase  of  the  hepatic  fibrous  tissue  was  apparent  both 
to  minute  and  rough  observation. 

The  spleen  weighed  15  oz. ;  it  was  intersected  with  thickened 


532  ALBUMINURIA.  Chap.  XIII. 

fibrous  septa,  the  intervening  tissue  being  firm,  uniform,  and  waxy 
in  ai^pearance,  closely  resembling  hard  damson-cheese.  It  gave, 
however,  no  reaction  with  iodine. 

The  kidneys  weighed  together  13  oz.  They  were  smooth 
externally,  save  that  their  natural  gloss  was  replaced  by  a 
sandiness  of  surface.  The  capsules  were  slightly  adherent.  The 
cortices  were  in  about  their  normal  proportion  to  the  cones,  white 
and  uniform.  The  malpighian  bodies  glistened  and  gave  the 
iodine  reaction  in  a  very  characteristic  manner,  as  also  did  the 
straight  vessels  of  the  cones.  A  few  small  cysts  were  found  in 
both  cones  and  cortex. 

No  lardaceous  reaction  was  found  upon  the  mucous  membrane 
or  anywhere  save  in  the  kidneys,  and  to  the  small  extent  men- 
tioned with  reference  to  the  liver. 

Comments.  The  disorder  in  this  case  had  a  complicated  origin,  presenting 

among  its  antecedents  more  than  one  of  the  circumstances  by 
which  it  is  apt  to  be  preceded.  The  patient  had  lived  within  the 
tropics  ;  he  had  suffered  severely  from  dysentery,  as  declared  by 
the  state  of  the  bowels  after  death,  though  the  occurrence 
of  the  attack  had  been  forgotten,  or  had  been  obscured  by 
some  other  illness  ;  and  he  had  had  syphilis.  The  last  was 
probably  the  leading  cause  ;  but  it  is  not  to  be  doubted  that  the 
dysenteric  discharge  must  have  largely  contributed ;  while  the 
influence  of  both  was  brought  to  bear  with  the  maximum  of 
effect  under  the  condition  of  malnutrition  which  an  equatorial 
climate  engenders  in  an  Englishman. 

The  great  interest  of  this  case,  however,  is  in  regard  to  the 
amenability  to  treatment  or  tendency  to  recovery  which  the  lar- 
daceous disorder  presents.  The  visceral  enlargement  had  been 
extreme,  the  right  lobe  of  the  liver  covering  the  whole  of  the  right 
side  of  the  abdomen.  The  thinness  of  the  integuments  allowed  the 
outline  of  the  swelling  to  be  ascertained  with  more  than  common 
distinctness,  and  the  diminution  to  be  traced  from  week  to  week. 
While  the  man  was  under  observation  the  lower  edge  lifted  at  the 
rate  of  rather  more  than  an  inch  a  month  ;  and  the  tangible  size 
of  the  liver  at  last  showed  that  within  the  space  of  three  years 
it  had  gathered  itself  up  from  the  line  of  the  groin  to  within  two 
inches  of  the  thorax.  How  many  pounds  of  lardaceous  matter 
were  removed  in  this  process  it  is  idle  to  speculate — necessarily  a 
considerable  number.     The  shrinking,  so  far  as  we  can  judge  by 
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the  state  of  the  liver  after  death,  was  due  rather  to  a  process  of 
true  recovery,  removal  of  the  infiltrating  matter,  than  to  the 
cirrhotic  contraction  which  lardaceous  organs  are  apt  slowly  to 
undergo.  The  recovery  was  to  all  appeai'ance  mainly  due  to 
iodide  of  potassium,  the  use  of  which  was  sufficiently  hinted  by 
the  occurrence  of  syphilis  among  the  complicated  antecedents 
of  the  attack. 

It  is  worth  noting  that,  as  is  generally  the  case,  the  larda- 
ceous affection  of  the  kidney  proved  more  persistent  or  less 
amenable  than  that  of  the  other  organs.  It  will  be  observed 
with  regard  to  the  bowels  that  though  the  obstinacy  and  cha- 
racter of  the  diarrhoea  appeared  to  show  that  at  one  time  these 
were  involved,  yet  at  death  they  had  so  far  recovered  as  to  give 
no  reaction. 

The  tubercular  disease,  which  at  last  proved  fatal,  was  appa- 
rently of  subsequent  origin  to  the  lardaceous,  and  had  no  obvious 
connection  with  it. 


Disease  of  Pelvis,  ivith  suppuration.  Consequent  larda- 
ceous enlargement  of  liver  and  spleen,  with  affection  of 
kidney  and  hoivels.  Oedema,  diarrhoea,  epistaxis. 
Analysis  of  urine.  Temporary  im^provement  under 
treatment.     Death.     Post-mortem  examination. 

Isaac  Gilbert,  thirteen  years  of  age,  was  frequently  a  patient 
in  St.  George's  Hospital,  successively  under  Mr.  Pollock,  Dr, 
Barclay,  and  myself. 

He  came  under  medical  observation  October  17,  186G.  He 
had  long  been  under  surgical  care  for  disease  of  the  pelvis.  He 
had  an  open  sore,  which  for  the  last  four  years  had  discharged 
pus  freely  from  the  neighbourhood  of  the  sacrum,  while  another 
opening  was  in  connection  with  each  ilium.  For  a  year  there 
had  been  oedema  of  the  legs ;  swelling  of  the  body  for  somewhat 
longer. 

The  boy  was  very  pallid.  The  swelling  of  the  belly  was 
evidently  due  to  an  increase  in  the  size  of  the  liver,  which 
could  be  clearly  felt  as  low  as  the  umbilicus.  The  feet,  legs, 
and  genital  organs  were  cedematous.  There  was  cough,  slight 
mucoTis  expectoration,  exaggerated  breathing,  and  some  want  of 
resonance  at  the  left  apex.     The  bowels  were  loose,  the  tongue 
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rather  diy,  and  there  was  complaint  of  thirst.  The  nose 
frequently  bled. 

The  urine  in  twenty-four  hours  amounted  to  22  oz.,  or 
680  C.C.  It  was  acid.  The  albuminous  clot  occupied  half 
tbe  bulk  of  the  fluid.  Delicate  transparent  fibrinous  casts 
were  found,  some  of  which  contained  epithelial  cells,  others  oil 
globules. 

The  following  are  the  amounts  of  the  several  constituents 
passed  during  twenty-four  hours  : — 

Urea  , 

Uric  acid    . 

Phosphoric  acid  , 

Sulphuric  acid    . 

Chlorine     .         .         .1 

Soluble  ash  .         .     2 

Insoluble  ash 

Potash 

Soda   ... 

The  patient  shortly  after  this  date  became  an  out-patient,  and 
took  persistently  cod-liver  oil  with  a  mixture  containing  liquor 
potassEe  and  liquor  sodee,  beside  astringents  or  diuretics,  when 
called  for  by  the  diarrhoea  or  oedema. 

He  seemed  to  improve  for  a  time,  but  in  February  the  dropsy 
again  increased,  and  he  was  re-admitted.     The  belly  was  now 
tense  and  prominent,  the  surface  covered  with  large  veins.    Hard 
masses  could  be  felt  in  the  position  of  the  liver  and  spleen.     The 
oedema  was  considerable  over  the  lower  extremities,  scrotum,  and 
penis.     The  bowels  were  loose.     The  discharge  continued,  and 
he  was  in  much  the  same  state  as  when  first  seen.     The  urine 
was  highly  albuminous  (alb.  =  i).     It  is  not  necessary  to  follow 
the  treatment  in  detail.     His  diet  was  of  a  liberal  kind,  includino- 
eggs  and  gin.     He  took  salts  of  iron,  cod-liver  oil,  and  the  alkalies. 
Liquor  potassiB  was  given  in  solution,  associated  with  tartrate  of 
iron  ;  or,  when  a  diuretic  action  was  needed,  acetate  of  potass  and 
acetate  of  iron  were  given  together,  while  the  alkalies  were  com- 
bined with  the  cod-liver  oil.      Three  drachms  of  cod-liver  oil 
with  hq.  potassse  w\  xv.,  the  same  quantity  of  liq.   sodse,  and  a 
sufiiciency  of  water,  formed  a  mixture  which  was  taken  for  a 
considerable  time  without  objection.     The  diarrhoea  was  held  in 
abeyance  by  the  addition  of  a  few  minims  of  laudanum  to  the 
ferruginous  medicine.    Under  these  measures  the  health  improved 
in  every  respect,  the  oedema  almost  disappeared,  and  the  pallor 
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diminished.  He,  however,  got  tired  of  the  hospital,  and  left 
on  April  5.  On  May  7,  as  I  was  informed,  he  sank  somewhat 
suddenly. 

It  was  not  possible  to  make  a  complete  examination  of  the  Post- 
body ;  bnt  under  circumstances  of  difficulty  an  incision  was 
made  in  the  abdomen,  and  a  portion  of  liver  and  small  intestine 
extracted.  The  peritoneum  was  occupied  by  recent  adhesions, 
peritonitis  having  probably  been  the  cause  of  death.  The  liver 
and  spleen  were  both  greatly  enlarged.  A  portion  of  the  former 
which  was  taken  out  was  highly  waxy  in  appearance,  and  with 
iodine  grave  the  test-colour  in  the  most  intense  manner.  The 
affected  tissue  came  out  as  black  spots,  separated  by  a  network 
which  gave  no  reaction.  The  mucous  membrane  of  the  coil  of 
intestine  removed  was  affected  in  an  equally  characteristic  way. 

The  case  calls  for  few  remarks.  It  is  almost  typical.  The  Comments, 
improvement  under  treatment  was  very  decided,  notwithstanding 
that  the  extensive  disease  both  of  the  pelvis  and  of  the  viscera 
gave  a  very  unpromising  character  to  the  case.  The  diarrhoea 
was  completely  under  control,  although,  as  ultimately  proved, 
the  chansre  in  the  intestine  was  extreme.  There  were  no  uroemic 
symptoms  from  first  to  last.  Death  was  apparently  due  to  peri- 
tonitis, a  complication  which,  though,  less  common  than  pneu- 
monia, is  fatal  in  a  considerable  portion  of  cases.  Epistaxia, 
though  not  uncommon  in  this  disease,  is  less  frequent  than  with 
the  granular  kidney. 
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CHAPTER  XIV. 

ON   THE  CONDITION  OF   THE  HEART  AND 
ARTERIES  IN  CHRONIC  RENAL  DISEASE. 

Bright  noticed  hypertrophy  of  the  left  ventricle  as  asso- 
ciated with  disease  of  the  kidneys,  and  attributed  it  to  a 
difficulty  with  which  the  blood  traversed  the  general  capil- 
laries by  reason  of  the  impurity  due  to  defective  renal  action. 
But  this  simple  view  has  not  constantly  held'  its  ground. 
By  later  observers  the  cardiac  hypertrophy  was  somewhat 
unintelligibly  explained,  not  by  any  change  in  the  quality 
of  the  blood,  but  merely  by  the  resistance  which  it  en- 
countered in  passing  through  the  diseased  kidney.  The 
renal  arteries,  it  was  urged,  were  short,  wide,  and  but  at 
a  short  distance  from  the  aortic  orifice,  and  must  admit 
so  large  a  share  of  the  blood  of  the  descending  aorta  that 
any  impediment  in  their  course  must  quickly  react  back- 
wards upon  the  heart  and  excite  it  to  increased  effort  and 
consequent  hypertrophy.  This  view,  however,  appears  to 
have  been  tacitly  abandoned ;  and,  indeed,  the  obvious 
improbability  that  even  the  total  occlusion  of  two  com- 
paratively remote  and  small  arteries,  which  together  can 
but  transmit  a  very  small  fraction  of  the  blood  which 
leaves  the  ventricle,  should  produce  sufficient  repletion  of 
the  arterial  system  to  tell  as  far  back  as  the  heart,  is 
such  that  it  probably  now  has  no  supporters.  The  iliac 
artery  may  be  tied  without  any  such  result.  Were  the 
ventricle  hypertrophied  to  suit  the  altered  state  of  the 
merely  renal  circulation,  its  thickness  would  be  dispropor- 
tioned  to  the  state  of  the  circulation  in  every  other  organ. 
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Dismissing  this  view,  therefore,  we  come  to  later  days  and 
still  conflicting  opinions. 

In  addition  to  noting  the  lij'pertrophy  of  the  left 
ventricle,  and  inferring  its  cause  in  capillary  retardation, 
Bright  had  observed  that  the  renal  arteries,  as  seen  after 
death,  and  the  radial,  as  felt  during  life,  were  often  the 
seat  of  morbid  change.  Dr.  George  Johnson  added  im-  Johnson, 
portantly  to  these  observations,  and  in  a  paper  read 
before  the  Medico-Chirurgical  Society  in  the  year  18G7 
pointed  out  that  an  arterial  thickening  was  general  to 
the  whole  body  in  certain  cases  of  chronic  albuminuria, 
and  expressed  views  as  to  its  nature  and  mode  of  origin 
Avhich  have  since  become  the  subjects  of  discussion.  His 
views  are  briefly  these  : — 

The  small  arteries  in  chronic  Briglit's  Disease,  gene- 
rally throughout  the  body,  undertake  a  hypertrophy  of 
their  muscular  coat  as  the  result  of  a  continued  over- 
action  on  their  part,  whereby  they,  acting  as  stopcocks, 
to  use  Dr.  Johnson's  phraseology,  endeavour  to  exclude 
the  contaminated  blood  from  the  tissues.  The  heart 
becomes  hypertrophied  by  its  eflbrts  to  overcome  the  re- 
sistance thus  occasioned.  The  heart  and  the  arteries 
thus  exert  themselves  in  antagonism  to  their  mutual 
hypertrophy. 

Not  as  yet  to  discuss  these  views,  I  will  proceed  to  the 
next  phase  in  which  the  subject  has  been  presented. 

Sir  W.  Gull  and  Dr.  Sutton,  in  a  paper  read  before  Gull  and 
the  same  Society  in  the  year  1872,  point  out  what  Dr. 
Johnson,  with  a  rather  surprising  adhesion  to  his  earlier 
views,  had  in  his  communication  denied,  namely,  that  the 
granular  kidney  has  its  origin  in  intertubular  fibroid 
growth.  They  show  that  the  thickened  arteries  are 
usually  associated  with  this  fibrotic  renal  change,  and 
maintain  that  the  thickened  arteries  do  not  owe  their 
increase  of  parietal  bulk  to  true  hypertrophy  of  muscle, 
but  merely  share  in  the  process  of  fibroid  overgrowth 
which  in  most  of  the  instances  adduced  is  the  essential 
renal  change. 

N  N 
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Thus  in  their  view  the  process  by  which  the  vessels 
are  thickened  is  not  a  hypertrophy  of  arterial  muscle 
secondary  to  and  consequent  upon  renal  change,  but  part 
of  a  condition  of  general  fibrosis,  w^hicli  affects  simul- 
taneously many  organs  and  tissues,  belongs  especially  to 
the  vascular  system,  and  tells  upon  that  part  of  the  renal 
structure  which  is  in  closest  relation  to  the  arterial 
channels  only  as  part  of  a  general  scheme  of  vascular 
deterioration. 

They  represent  the  affected  arteries  as  thickened  rather 
in  their  fibroid  than  their  muscular  coats,  while  the  latter 
are  virtually  atrophied  and  degenerate. 

To  state  their  conclusions  in  their  own  words  they  are 
as  follows :  — 

'1.  There  is  a  diseased  state  characterized  by  hyalin- 
fibroid  formation  in  the  arterioles  and  capillaries. 

'  2.  This  morbid  change  is  attended  Avith  atrophy  of 
the  adjacent  tissues. 

'  3.  It  is  probable  that  this  morbid  change  commonly 
begins  in  the  kidney,  but  there  is  evidence  of  its  begin- 
ning primarily  in  other  organs. 

'  4.  The  contraction  and  atrophy  of  the  kidney  are  but 
part  and  parcel  of  the  general  morbid  change. 

'  5.  The  kidneys  may  be  but  little,  if  at  all,  affected, 
whilst  the  morbid  change  is  far  advanced  in  other  organs. 

'  6.  This  morbid  change  in  the  arterioles  and  capillaries 
is  the  primary  and  essential  condition  of  the  morbid  state 
called  chronic  Bright's  disease  with  contracted  kidne}'. 

'  7.  The  clinical  history  varies  according  to  the  organs 
primarily  and  chiefly  affected. 

'  8.  In  the  present  state  of  our  knowledge  we  cannot 
refer  the  vascular  changes  to  an  antecedent  change  in  the 
blood  due  to  defective  renal  excretion. 

'  9.  The  kidneys  may  undergo  extreme  degenerative 
changes  without  being  attended  by  the  cardio-vascular 
and  other  lesions  characteristic  of  the  condition  known  as 
chronic  Bright's  disease. 

'  10.  The  morbid  state  under  discussion  is  allied  with 
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the  conditions  of  old  ag-e,  and  its  area  may  be  said  liypo- 
tlietically  to  correspond  to  the  "  area  vasculosa." 

'11.  The  changes,  though  allied  with  senile  alterations, 
are  pi-obably  due  to  distinct  causes  not  yet  ascertained. 

'  Should  it  be  considered  necessary,'  say  these  authors 
in  conclusion,  '  to  distinguish  this  morbid  state  by  any 
special  term,  we  venture  to  suggest  for  that  purpose  the 
name  arterio- capillary  fibrosis.^ 

Since  these  questions  have  arisen  some  time  has 
elapsed,  and  many  o^jportunities  for  observation  have 
presented  themselves.  With  the  advantage  of  such 
opportunities,  and  profiting  at  the  same  time  by  the 
labours  of  others  where  my  own  knowledge  is  most  de- 
fective, I  will  endeavour  to  present  the  facts  of  the  case 
with  as  much  truth  to  nature  as  my  means  of  observa- 
tion permit.  The  questions  involved  may  be  conveniently 
arranged  under  three  heads:  firstly,  the  anatomical  nature  of 
the  arterial  change  ;  secondly,  the  circumstances  in  which 
it  occurs ;  thirdly,  the  nature  of  the  process,  as  far  as  can  be 
fairly  conjectured,  by  which  the  alteration  is  brought  about. 

First  as  to  the  anatomical  nature  of  the  arterial  change.  Structural 

The  aficcted  vessels,  which  are  apt  to  be  the  smaller  j'u  the 
arterioles,  are  often  thickened  in   a  sufficiently    striking  affected 
manner;  this  thickening  involves  both  the  muscular  and 
fibrous  coats. 

That  the  muscular  coat  is  increased  in  bulk  I  think  Muscular 
admits  of  no  doubt ;  nor  is  it  less  evident  that  with  its  '^^'^ " 
increase  of  bulk  it  undei'goes  change  of  texture.  As  the 
coat  thickens  the  nuclei  shrink,  lessen  in  number,  and 
finally  disappear,  being  replaced  or  obscured  by  coarse 
transverse  fibrillation.  The  coat  thus  altered  refuses 
carmine  in  a  manner  which  at  once  distinguishes  it. 
With  the  first  recognizable  change  are  frequent  evidences 
of  fatty  degeneration.  Added  to  these,  but  as  a  later  sign 
of  altered  structure,  the  affected  muscular  coat  often 
acquires  a  lining,  which,  under  the  microscope,  is  con- 
spicuous as  marking  the  channel,  consisting  of  fatty? 
more  or  less  intermixed  with  crystalline  elements. 

N    N    2 
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Next  as  to  the  outer  fibroid  coat  or  tunica  adventitia. 
The  thickening  of  the  arterial  sheath,  which  was  pointed 


<-/70 


From  pia  mater,  case  of  diffuse  nephritis  of  ten  weeks'  standing. 
(See  case  of  R.  Warren,  page  293.) 

out  by  Sir  W.  Gull  and  Dr.  Sutton,  and  to  which  they 
attach  so  much  importance,  does  not  seem   to  admit  of 


a  A  corresponding  artery  from  healthy  subject  identically  prepared. 

b  Free  artery  from  subarachnoid   space,  from  brain  of  Tillett  (see  page  427)> 

showing  the  thi.'kening  of  both   coats.     The  specimen  was  hardened  in 

chromic  acid  and  preserved  in  Canada  balsam. 

dispute.      Dr.  Johnson  considers  the  ajopearance  to  be  a 
delusive  result  of  reagents,  but  it  is  evident  by  whatever 
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process  the  vessels  are  preserved,  and  even  when  they  are 
looked  at  fresh  from  the  body  without  pre^^aration  of  any 
kind.  In  some  of  the  specimens  I  have  figured  I  have 
used  pure  glycerine,  in  others  Canada  balsam ;  but  the 
question  of  reagents  may  be  fairly  put  aside,  since  in  the 
observations  of  Sir  \V.  Gull  and  Dr.  Sutton,  as  well  as  in 
those  I  have  myself  made,  the  diseased  vessels  have  always 
been  compared  with  healthy  ones  treated  in  precisely  the 
same  manner.  The  fibroid  sheath  becomes  wavy  and  thick, 
and  it  finally  assumes  an  appearance  as  if  swollen  with 
translucent  structureless  exudation,  which  transforms  its 
normally  thin  vesture  into  a  bulky  outer  cylinder  which 
may  equal  or  even  surpass  the  thickness  of  the  inner  tube. 


Gt^lTL.jL. 
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As  early  evidence  of  the  morbid  state  change  in  the 
texture  of  the  muscular  coat — loss  of  nuclei,  coarse  fibril- 
lation, and  spotting  witli  oil — is  to  be  more  surely  appreci- 
ated than  increase  of  its  thickness  or  of  the  thickness  of 
the  fibroid  sheath.  The  thickness  of  wall  in  relation  to 
calibre  may  be  partly  regulated  by  the  state  of  vascular 
contraction  at  death  or  produced  afterwards  by  rigor 
mortis ;  but  it  would  seem  that  all  variation  in  this  respect 
is  less  than  might  be  thought  likely.  The  regularity  with 
which  the  arterial  repeats  itself  in  conjunction  with  the 
renal  state  is  such  as  to  show  that  the  parietal  thick- 
ness generally  dej)ends  upon  constant  not  accidental 
conditions. 

The  muscular  coat  appears  usually,  though  not  always, 
to  increase  before  the  fibrous,  and  in  some  cases  its  abnor- 
mal bulk  is  the  most  noticeable  alteration.      There  are 
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others — and  these  are  cases  of  long  standing  (I  have 
noticed  it  after  death  by  apoplexy)— in  which  degeneration 
has  proceeded  to  an  extent  to  mask  or  supersede  every 
other  change. 

The  vascular  change  is  associated  so  constantly  with  hy- 
pertrophy of  the  left  ventricle  that  the  latter,  if  independent 
of  valvular  disease  or  tangible  obstruction,  may  in  a  case  of 
renal  disease  be  generally  accepted  as  evidence  of  the 
former. 

Taking  this  test,  it  appears  that  the  change  in  question 
is,  with  rare  exception,  constantly  present  when  the  kidneys 
are  granular ;  that  it  occurs  with  tubal  nephritis  when 
that  disorder  is  at  all  chronic ;  and  that  it  is  generally 
absent  when  the  kidneys  are  lardaceous. 


Artery  of  pia  mater  aft-^r  death  by  cerebral  hsemorrhage  with  granular 

kidneys. 

I  have  elsewhere  shown  (page  410)  that  uncomplicated 
hypertrophy  of  the  heart  was  found  after  death  in  45  per 
cent,  of  cases  of  granular  degeneration. 

This  statement,  at  first  sight,  gives  the  frequency  of 
hypertrophy  as  much  too  small,  as  in  many  of  the  cases  on 
which  it  is  based  there  existed  valvular  disease  or  j)eri- 
carditis,  in  addition  to  hypertrophy,  which  cases  are,  of 
course,  not  enumerated  under  the  category  of  uncompli- 
cated hypertrophy.  Excluding  them  altogether  from 
consideration,  the  absolute  number  would  stand  thus  : — 
Of  42  instances  of  granular  degeneration  without  valvular 
disease  or  pericarditis  there  existed  marked  hypertrophy 
of  the  heart  in  31 ;  or  in  a  proportion  of  74  per  cent. 

Of  tubal    or    diflFuse    nephritis,   hypertrophy,    as  will 
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j)resently  appear,  is  also  to  be  recognized  as  a  general 
accompaniment,  tlioug'li  commonly  present  in  a  lesser  de- 
gree tlian  wlien  the  kidne3's  are  granular,  as  having  had 
less  time  to  develop.  The  older  tables  fail  to  do  justice 
to  this  concurrence. 

Of  the  cases  of  unmixed  lardaceous  disease  simple 
hypertrophy  existed  but  in  2  per  cent. 

To  compare  the  experience  of  Guy's  Hospital  with 
that  of  St.  George's,  Dr.  Galabin'  found  that  of  66  cases 
of  o^ranular  dejyeneration  in  which  there  was  no  other 
reason  to  account  for  cardiac  hypertrophy  this  existed  in 
53  instances.  In  13  cases  of  pure  lardaceous  disease  the 
heart  was  hypertrophied  but  in  1.  With  tubal  nephritis 
Dr.  Galabin  states  that  of  22  cases  simple  hypertrophy 
existed  in  11,  or  exactly  half  the  number.  It  is  probable, 
however,  that  in  many  or  most  of  these  cases  the  tubal  had 
become  complicated  by  intertubal  change. 

Hypertrophy  of  the  heart  may  generally  be  assumed, 
and  I  have  so  taken  it,  as  an  index  of  the  cardio-vascular 
change.  Arterial  thickening,  indeed,  is  more  constant 
after  death  with  renal  granulation  than  is  the  cardiac. 
This  condition  of  vessel,  as  found  in  the  ])ia,  mater,  is 
so  continually  found  with  this  state  of  kidney  that  the 
exceptions  have  all  the  interest  of  curiosities.  Putting 
aside  the  cases  where  the  thickening  had  given  place  to 
degeneration,  I  can  recal  but  one  instance  in  my  own 
knowledge  where  these  vessels  were  healthy  while  the 
kidneys  displayed  advanced  disease  of  the  kind  in  ques- 
tion. A  young  woman  died  at  the  age  of  22  in  a  state 
of  coma — ursemic,  as  it  turned  out — which  had  come  on 
with  little  premonition.  She  was  not  known  to  have  had 
dropsy  or  any  of  the  common  symptoms  of  renal  disease, 
thouo-h  before  her  death  it  was  ascertained  that  the  urine 
was  albuminous. 

'  Dr.  Galabin  made  the  condition  of  the  heart  and  arteries  in  Bright's 
disease  the  subject  of  an  inaugural  thesis  at  Cambridge,  which  I  liad  the  ad- 
vantage of  listening  to,  and  which  has  since  been  published.  The  subject  is 
there  treated  with  much  ability,  and  I  find  myself  very  much  in  accord  with 
his  conclusions. 
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The  kidneys  were  in  an  extreme  state  of  fibroid  contrac- 
tion, with  roughened  but  not  regularly  granular  surfaces  ; 
they  together  weighed  but  3  ounces  3^  drachms.  The  heart 
was  decidedly  hypertrophied,  the  left  ventricle  relatively 
thick,  while  the  weight  of  the  organ  was  12  ounces,  a 
large  weight  for  the  body,  which  was  unusually  small. 
The  arteries  of  the  pia  mater  were  absolutely  natural;  the 
nuclei  large,  neither  muscular  nor  fibroid  coat  more  than 
normally  thick,  while  the  nuclei,  both  transverse  and 
longitudinal,  were  bulky,  plentiful,  and  distinct. 

This  case  was  strikingly  contrasted  with  that  of 
another  young  woman,  also  22  years  of  age,  who  died  at 
nearly  the  same  time  with  granular  and  fibrotic  kidneys, 
which  weighed  together  only  3f  ounces,  almost  exactly  the 
same  weight  as  in  the  first  instance.  The  heart  in  this 
case  weighed  but  8^  ounces,  so  that  it  was  not  appreciably 
hypertrophied,  but  the  vessels  of  the  pia  mater  were 
markedly  so ;  the  muscular  coat  thick  and  coarsely  fibrous 
in  appearance,  to  the  obliteration  of  the  nuclei ;  the  proper 
fibrous  coat  also  exaggerated. 

This  pair  of  cases  may  serve  to  show  that  one  part  of 
the  circulating  system  may  be  affected  by  the  hypertrophic 
process  and  not  another.  In  both  there  was  abundant 
cause  for  ura3mia,  and  presumably  for  hypertrophy  of  heart 
and  vessel ;  but  in  the  first  the  heart  was  affected,  and  not 
the  arteries,  or  at  least  not  those  of  the  pia  mater  ;  in  the 
second  the  arteries,  and  not  the  heart. 

"Drawing  no  inferences  as  yet  from  these  statements 
beyond  pointing  to  two  facts  which  are  not  to  be  questioned, 
namely,  that  hypertrophy  of  the  left  ventricle  is  rarely 
absent  when  the  kidneys  are  granular,  rarely  present 
when  they  are  lardaceous — I  will  add  some  details  which 
mav  throw  light  on  the  nature  of  the  connection  between 
the  cardio-vascular  and  the  renal  change. 

The  first  point  to  determine  may  be  sim]3ly  put — is 
the  vascular  change  directly  produced  by  the  renal  disease 
with  which  it  is  associated,  or  is  it  part  and  parcel  of  a 
general  fibrosis  in  which  the  kidneys  j)articipate  but  as 
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common  shai'ers  in  a  j^eneral  process  of  fibroid  overgrowth  ?   Relation 
Is  the  renal  chang-e  the  cause   of  the  vascular,  or  are  ^^  ^^^? 

>=>  '  _       arterijil  to 

the  two  but  common  results  of  a  widely-acting  morbid  the  renal 
agency  ?  ^ 

To  see  the  facts  in  their  barest  form,  the  experiments  Appeal 
of  nature  in  their  greatest  simplicity,  we  must  appeal  to  pathology 
the  pathology  of  childhood;  and  here,  being  able  to  put  ofcluld- 
out  of  the  question  not  only  actually  senile  changes,  but 
as    a   rule   the   degenerations,  whether  fatty  or   fibroid, 
which  are   common  to  many  organs  and  tissues,  and  by 
which  old  age  is  as  it  were  anticipated,  we  may  trace  the 
results  of  the  disease  we  are  studying  without  any  admix- 
ture with  changes  which  do  not  properly  belong  to  it  and 
are  associated  with  it  only  accidentally. 

Looking  at  the  matter  from  this  point  of  view,  I  will 
epitomize  the  results  I  have  obtained. 

Children  sometimes,  though  not  often,  suffer  from 
granular  degeneration  of  the  kidney.  With  them  the 
disease  takes  its  most  typical  shape  :  the  new  fibroid 
growth  in  the  kidney  is  abundant  and  highly  nucleated, 
the  destruction  of  tubes  great,  and  the  symptoms  corre- 
spondingly marked.  In  these  cases  the  vascular  change 
is  extreme  and  characteristic,  the  hypertrophy  of  the  left 
ventricle  great,  and  cerebral  liEemorrhage  an  occasional 
termination. 


Emily  Tillett,  whose  case  lias  been  related  at  page  427,  died  at    Cases  of 

the   ao-e   of  twelve  years   with    g-ranular   kidneys   and  cerebral   P^^^ocious 

^  .  .  graiuiiar 

apoplexy.     The  heart  weighed  no  less  than  8^  ounces,  its  increase    degenera- 

of  bulk  being  due  to   simple   hypertrophy  of  the  left  ventricle.    ^'°"" 

The  arteries  of  the  pia  mater  and  of  tlie  kidney  were  greatly 

thickened  both  in  their  muscular  and  fibroid  coats,  dotted  with 

oil,  and  irregular  in  contour.     An  artery  from  the  subarachnoid 

space,  which  shows  the  thickening  both  of  the  muscular  and 

fibrous  coats,  is  represented  at  page  540. 

Charles  Dodd,  whose  case  has  been  given  at  page  430,  died 

at    the   age    of  fourteen    of  cerebral  urtemia   consequent    upon 

granular   degeneration    of    the   kidney.     The    heart  weighed  8 
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ounces,  the  increase  of  bnlk  being  due  to  simple  hypertrophy  of 
the  left  ventricle.  The  arteries  of  the  pia  mater  were  greatly 
thickened,  both  in  their  muscular  and  their  fibroid  coats,  and 
were  in  an  advanced  stage  of  fatty  degeneration. 

William  Smith  died  at  the  age  of  eleven,  under  the  care  of 
my  colleague  Dr.  Ogle,  at  Sfc.  George's  Hospital.  He  had  had 
good  health  until  tliree  years  before  his  death,  when  he  had 
scarlatina  severely,  and  was  never  well  afterwards.  He  remained 
unable  to  work,  and  was  constantly  subject  to  headache,  vomiting, 
and  drowsiness.  Latterly  he  lost  his  appetite  and  became  thin, 
and  for  about  two  months  before  his  death  was  observed  to  pass 
a  large  quantity  of  pale  urine.  Subsequently  his  face  became 
oedematous,  and  he  suddenly  lost  his  sight ;  upon  which  he  was 
sent  to  the  hospital.  He  was  pale  and  wasted,  his  face  only 
puffy.  His  gums  and  mouth  were  ulcerated,  and  a  diphthe- 
ritic membrane  was  visible  in  the  fauces.  He  had  headache 
vomiting,  and  diarrhoea.  He  was  totally  blind,  save  that  with 
the  left  eye  he  could  i-ecognize  the  position  of  a  strong  light. 
The  pupils  were  dilated.  Mr.  Carter  reported,  as  the  result 
of  ophthalmoscopic  examination,  that  both  eyes  were  affected 
by  albuminous  retinitis,  and  that  the  retinse  had  become  very 
extensively  detached,  the  detachment  explaining  the  sudden 
access  of  total  blindness.  The  urine  was  pale,  albuminous  to  one- 
half,  had  a  specific  gravity  of  1008,  and  contained  granular  and 
hyaline  casts.  He  had  several  attacks  of  bleeding  at  the  nose ; 
and  the  increased  dulness  and  the  distance  of  the  cardiac  sounds 
gave  evidence  of  much  hypertrophy  of  the  heart.  He  sank  after 
he  had  been  in  the  hospital  three  weeks,  the  loss  of  blood  by  the 
nose,  which  eventually  had  to  be  plugged,  contributing  much  to 
the  fatal  issue. 

The  kidneys  were  granular  on  their  surfaces,  and  were  dotted 
with  spots  of  extravasation  ;  the  cortices  were  shi^unk  ;  and  the 
appearances  characteristic  of  granular  degeneration.  The  pair 
weighed  5  ounces.  Dr.  Ogle  secured  me  an  opportunity  of 
examining  the  organs  microscopically,  and  I  found  them  to 
present  exquisite  specimens  of  the  comparatively  rapid  form  of 
the  disease  which  appears  in  childhood,  with  a  profuse  groAvth  of 
nuclear  tissue  in  the  intertubular  or  perivascular  districts  of  the 
organ.  The  tubes  were  affected  by  pressure  ;  some  compressed, 
others  irregularly  dilated.  The  renal  arteries  were  enormously 
thickened,  and  their  coats  in  some  in.stances  fatty.     The  heart 
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weighed  8  ounces,  its  increase  of  weight  lieing  clue  to  hyper- 
trophy of  the  left  ventricle.  There  was  no  valvular  disease. 
The  brain  was  aneemic  and  watery,  with  about  half  an  ounce  of 
clear  fluid  within  each  lateral  ventricle.  The  retinoe  were 
covered  with  characteristic  spots  of  opacity  and  extravasation ; 
they  were  separable  from  the  choroid  ^vith  unnatural  facility. 

The  pia  mater  was  not  examined,  but  this  was  not  necessary 
to  establish  the  existence,  in  an  extreme  form,  of  the  cardio- 
vascular changes  which  belong  at  every  time  of  life  to  the  granular 
kidney.  The  hypertrophy  of  the  left  ventricle,  the  thickening 
of  the  renal  arteries,  and  the  evidences  of  arterial  degeneration 
in  the  epistaxis,  and  the  condition  of  the  retinse,  are  together 
conclusive. 

Through  the  kindness  of  Dr.  Barlow,  •  of  Manchester,  I  had 
an  opportunity  of  examining  a  granular  contracted  kidney  from 
the  body  of  a  little  girl  who  had  died,  after  repeated  urosmic 
convulsions,  at  the  age  of  five  years  and  eleven  months — the 
earliest  instance  of  the  disease  with  which  I  am  acquainted. 
The  kidneys  wore  extreme  instances  of  destruction  by  means  of 
intertubular  fibroid  growth,  which  was  abundant,  highly  nucleated, 
and  collected  in  bulk  under  the  capsule  and  around  the  arteries. 
The  arteries  of  the  kidney  were  themselves  enormously  thickened 
in  their  proper  coats,  and  were  surrounded  by  the  newly- formed 
nucleated  fibroid  tissue.  The  heart  was  not  weighed,  but  the 
left  ventricle  was  stated  as  much  enlarged  and  pale,  the  walls 
being  relatively  thin.  The  valves  were  healthy.  There  was  no 
opportunity  of  examining  the  vessels  of  the  pia  mater.  The 
characteristic  changes  of  the  kidney  and  its  arteries,  together 
with  the  enlargement  of  the  left  ventricle,  were  such  as  to  show 
without  much  room  for  doubt  that  even  at  the  exceptionally  eai'ly 
age  at  which  the  disease  proved  fatal  the  blood- vesstjls  were 
affected  as  they  are  when  the  disorder  occurs  later  in  life. 


These  instances — and  with  them  I  may  allude  to  one  of 
the  same  kind  in  which  death  occurred  at  the  age  of  nine 
years,  which  is  mentioned  bj  Sir  W.  Gull  and  Dr.  Sutton 
in  their  paper  in  the  '  Medico-Chirurgical  Transactions ' 
prove  that  with  the  renal  fibrosis,  let  it  occur  as  early  as 

'  This  case  has  been  fully  related  by  Dr.   Barlow  in   the  'Lancet'  for 
Augnst  1,  1874- 
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it  will,  we  have  necessarily — or  at  least  invariably,  witliin 
our  experience — the  characteristic  vascular  changes. 

And  it  is  to  be  observed  that  these  vascular  changes 
accompany  the  granular  kidney  not  only  when  this  disorder 
has  come  on  spontaneously  or  from  some  constitutional 
influence,  but  when,  as  in  the  case  of  Smith,  it  has  suc- 
ceeded upon  scarlatina.      And  it  is  equall}'  to  be  observed 
when  the  disorder  has  arisen  from  an  influence  still  more 
distinctly  local.     There  is  reason  to  believe  that  granular 
change  in  the  kidney  is  sometimes  sequent  upon  long- 
continued  distension  of  the  pelvis  from  stone.    There  was  a 
suspicion  of  this  sort  in  the  case  of  Dodd,  lately  referred 
to;  and  I  have  seen  another  instance  in  a  youth  of  19, 
where  marked  granular  degeneration  with  a  formation  of 
intertubular  nuclear  tissue  and  the  characteristic  changes 
in  the  circulating  system  were  associated  with  great  dila- 
tation of  both  pelves,  obviously  of  calculous  origin. 

Such  cases  connect  the  whole  pathological  series  with 
a  local  almost  to  the  exclusion  of  any  general  or  constitu- 
tional origin. 

We  may  now  proceed  to  another  and  different  class  of 
cases — that  in  which  the  kidneys,  previously  healthy  and 
belonging  to  young  and  previously  healthy  persons,  have 
become  the  subjects  of  more  or  less  definite  acute  inflam- 
mation. In  these  instances  the  disorder  has  usually  been 
traced  to  scarlatina,  cold,  or  one  of  the  recognized  causes 
of  renal  inflammation,  and  has  run  the  course  of  acute 
dropsy.  It  is  not  possible  absolutely  to  dissociate  these 
cases  from  renal  fibrosis,  since  with  suitable  methods  more 
or  less  multiplication  of  the  interstitial  nuclei  can  almost 
always  be  detected;  but  this  hypernucleation  is  clearly  but 
a  part,  whether  originally  or  by  acquirement,  of  the  local 
inflammation,  and  cannot  by  any  stretch  of  imagination 
be  looked  upon  as  belonging  to  a  common  or  widely-spread 
fibrosis. 

Thus,  in  the  examples  about  to  be  related  we  have  to 
deal  with  disease  special  to  the  kidney,  and  only  with  such 
arterial  and  cardiac  changes  as  directly  result  from  it. 
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Beginning"  with  tlie  more  cliroiiic — 

Catherine  Burr,  aged  nineteen,  came  under  my  care,  in  St.  Cases  of 
George's  Hospital,  with  general  oedema,  highly  albuminous,  hlood-  dmui-e 
tinged,  and  scanty  urine,  and  the  general  symptoms  of  acute 
renal  dropsy  in  a  severe  shape.  She  had  been  suddenly  attacked 
five  weeks  before  with  headache,  vomiting,  and  febrile  symptoms, 
and  became  dropsical  a  week  later.  She  had  not  previously  liad 
scarlatina,  and  it  was  surmised  that  the  attack  was  of  this 
nature,  thougli  the  evidence  was  by  no  means  complete.  Not  to 
follow  the  details  of  her  illness  further  than,  to  say  that  the  dropsy 
became  general  and  extreme,  and  then  slowly  lessened  and  dis- 
appeared, the  patient  in  the  later  or  non- dropsical  stage  became 
liable  to  severe  headache,  with  partial  loss  of  consciousness,  but 
without  convulsions.  The  radial  artery  was  latterly  distinctly  tense, 
but  the  cardiac  dulness  not  markedly  inci'cased.  The  first  sound 
as  heard  over  the  septum  was  broken,  almost  reduplicated  ;  the 
second  loud  and  ringing.  To  these  evidences  of  increased  ten- 
sion it  is  to  be  added  that  she  had,  as  Mr.  Carter  was  kind  enough 
to  ascertain,  albuminuric  patches  and  haemorrhages  on  both 
retinte,  which  were  productive  of  much  dimness  of  sight. 

Lastly  a  loud  systolic  murmur,  with  unusual  action,  became 
audible  at  the  apex  of  the  heart ;  the  pulse  rose  to  160,  the 
temperature  to  102'4,  and  she  quickly  sank  under  a  pyrexial 
attack  of  which  the  origin  was  not  obvious.  Death  occurred 
ten  months  after  the  first  symptom. 

The  kidneys  weighed  19  ounces.  The  capsules  were  thin  and 
easily  detached,  the  surfaces  smooth  and  ivory-coloured,  largely 
blotched  with  vascularity.  The  cortices  wei'e  increased  and 
yellowish;  in  the  cones  were  some  embolic  wedges.  Many  of  the 
tubes  were  irregularly  distended,  and  contained  thick  plugs, 
others  were  perfectly  natural.  The  interstitial  tissue  was  uni- 
formly and  closely  pervaded  with  large  round  nuclei.  Much  as 
the  tubes  had  recovered  themselves — marking  their  improvement 
probably  by  the  subsidence  of  the  dropsy — the  intervening 
structure  had  participated  too  largely  to  allow  of  the  recovery 
of  the  patient. 

The  immediate  cause  of  death  was  purulent  peritonitis,  the 
abdominal  cavity  containing  about  a  pint  of  brownish  purulent 
fluid.  The  mitral  valve  presented  at  its  base  a  ragged  hole,  which 
was  in  connection  with  a  small  pyfemic  deposit  which  had  formed 
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ill  this  situation.  Much  raefg-ed  fibrine  had  collected  about  the 
valve.  The  spleen  contained  an  embolic  block ;  and  several 
haemorrhages  the  size  of  pins'  head,  apparently  of  similar  origin, 
were  found  in  the  left  corpus  striatum  and  other  parts  of  the 
brain.  Two  or  three  small  abscesses,  evidently  pysemic,  were 
found  in  the  left  lung.  Thus,  to  dismiss  what  may  be  termed 
the  accidental  complications  before  proceeduig  to  the  necessary, 
suppurative  peritonitis  ensued — as  it  sometimes  does,  upon  the 
renal  mischief — upon  this  purulent  absorption,  and  pysemia,  a 
py£emic  deposit  upon  the  mitral  valve,  and  the  starting  from 
thence  of  the  embolic  process. 

The  heart  weighed  10  ounces ;  the  left  ventricle,  besides  the 
recent  changes  which  have  been  adverted  to,  was  slightly  hyper- 
trophied.  The  thickening  of  the  arteries,  as  seen  in  the  pia  mater, 
was  more  marked.  Both  coats  were  considerably  thickened,  as 
shown  in  the  woodcut,  page  553,  the  outer  coat  conspicuously  in 
vessels  of  about  xw^^  of  an  inch  in  diameter ;  the  muscular,  of 
which  the  nuclei  were  obscured,  most  so  in  those  of  smaller  size. 

Ethel  Algar  died  under  my  care  at  the  Hospital  for  Sick 
Children,  at  the  age  of  six  years.  Two  years  previously  she  had 
had  an  attack  of  dropsy,  which  was  preceded  by  catarrh  in  the 
head  and  chest,  and  Avas  attributed  to  '  catching  cold.'  Six 
months  afterwards  she  again  caught  cold,  with  similar  results, 
both  as  to  the  catarrh  and  the  general  oedema.  Five  months 
before  her  death  the  same  series  of  symptoms  resulted  from  a 
similar  cause,  and  she  came  under  notice  with  the  characteristic 
symptoms  of  renal  anasarca.  The  urine  Avas  scanty  and  highly 
albuminous,  often  discoloured  with  blood,  and  contained  fatty 
renal  epithelium  and  large  casts  imbedding  oil-globules.  Without 
following  the  case  in  detail  it  may  be  enough  to  state  that  the 
dropsy  almost  disappeared  under  treatment,  but  never  entirely, 
and  that  she  eventually  died  after  repeated  urtemic  convulsions. 

The  kidneys  were  typical  examples  of  the*  mottled  results 
of  tubal  nephritis.  The  i)air  weighed  no  less  than  13  ounces. 
The  surfaces  were  smooth,  the  capsule  thin  and  unattached,  the 
cortices  enormously  increased,  and  mottled  with  pink.  There 
was  no  amyloid  reaction. 

The  microscope  showed  the  results  of  tubal  nephritis  as 
strikingly ;  the  tubes,  both  straight  and  convoluted,  were  exten- 
sively plugged  with  large  fibrinous  cylinders,  while  in  others  the 
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epitlielinm  was  irregalarly  accumulated.  In  addition  to  these 
changes  there  was  a  general  overgrowth  of  profasely  nucleated 
fibroid  tissue  nearly  evenly  throughout  the  whole  organ.  This 
was,  perhaps,  in  greatest  bulk  around  the  malpighian  bodies,  but 
was  generally  of  small  nias.s,  as  an  uniform  antl  general  over- 
growth of  the  ubiquitous  intertubular  matrix.  The  arteries 
within  the  kidneys  were  much  thickened,  especially  in  their 
muscular  coats.  Those  in  other  organs  were  not  examined,  but 
the  left  ventricle  of  the  heart  was  much  hypertrophied,  the 
organ  weighing  4^  ounces.  There  was  no  other  change  in  the 
heart,  save  a  few  spots  of  atheroma  on  the  mitral  valve  and 
aorta. 

Annie  Jones  died  under  my  care  at  St.  George's  Hospital,  at 
the  age  of  thirteen,  with  renal  dropsy,  of  four  months'  standing. 
The  symptoms  were  those  of  acute  tubal  nephritis.  The  cause 
was  not  ascertained,  but  the  outbreak  of  dropsy  was  sudden  and 
general,  the  urine  bloody  aud  highly  albuminous,  and  the  casts 
numerous.     The  immediate  cause  of  death  was  cerebral  urasmia. 

The  kidneys,  which  weighed  12  ounces,  were  white,  smooth, 
and  mottled,  and  showed  in  a  typical  manner  the  results  of  tubal 
nephritis.  The  cortical  tubes  were  irregularly  filled  with  an 
excessive  epithelial  growth  ;  some  contained  blood ;  and  without 
more  than  ordinarily  delicate  methods  no  extra-tubal  chano-es 
w^ere  to  be  seen.  Logwood  staining,  however,  displayed  uniformly 
throughout  the  organ  profuse  nucleation  of  the  interstitial 
tissue,  with  slight  thickening.  The  heart  weighed  9  ounces,  the 
increase  of  weight  being  due  to  hypertrophy  of  the  left  yentricle. 
The  valves  were  natural.  The  arteries  of  the  pia  mater  were 
thickened,  those  most  so  which  were  of  about  ^^i^  inch  in 
diameter  ;  the  thickening  afiected  chiefly  the  muscular  coat,  but 
the  fibroid  also  to  some  extent.  The  muscular  nuclei  were 
obscured  or  wanting,  but  in  other  respects  the  evidences  of 
degeneration  were  less  marked  than  those  of  thickening.  (See 
woodcut,  page  553.) 

Harriet  Luxford  died  at  the  age  of  ten  yuars  of  acute  renal 
dropsy,  of  little  more  than  three  months'  duration.  The  kidneys, 
which  were  much  enlarged,  white,  smooth,  and  mottled,  displayed 
in  translucent  sections  the  most  characteristic  appearances  of 
unmixed  tubal  nephritis ;  the  tubes  were  swollen  by  an  extrava- 
gant and   irregular  epithelial  growth,  and  many  of  them  con- 
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tained  oil-globnles  ;  beyond  distension  of  tlie  blood-vessels  there 
was  almost  no  cliange  external  to  tlie  tubes,  but  witli  logwood 
tinting  and  carefal  search  several  small  spots  of  interstitial 
nucleation  were  discovered,  enough  to  declare  the  tendency, 
though  not  as  yet  to  interfere  with  the  gland. 

The  heart  weighed  6  ounces  ;  the  left  ventricle  was  hypertro- 
phied,  the  valves  healthy.  The  cerebral  arteries  were  spotted 
with  oil,  the  transverse  strise  of  the  muscular  coat  were  exasrg-e- 
rated,  though  the  nuclei  were  generally  to  be  seen ;  and  the 
muscular  coat,  particnlarly  in  arteries  of  about  o^Jj-^y  inch  in  dia- 
meter, was  thickened — not  greatly,  but,  as  far  as  could  be  judged 
by  comparison  with  healthy  vessels,  decidedly.  (See  woodcut, 
page  553.) 

Richard  Warren,  whose  case  is  given  in  detail  at  page  293, 
died  at  the  age  of  seven  years  of  acute  renal  dropsy,  which  had 
come  on  ten  weeks  previously.  The  kidneys  were  greatly 
enlarged,  smooth,  and  mottled.  In  addition  to  the  evidences  of 
tnbal  disturbance  there  was  slight  general  thickening,  with 
superabundant  nucleation  of  the  intertubal  tissue.  The  heart 
weighed  6|  ounces  ;  it  was  free  from  valvular  disease,  but  the  left 
ventricle  was  remarkably  liypertrophied  ;  the  musculi  papillares 
were  extraordinarily  developed,  and  altogether  the  condition  was 
more  than  ordinarily  characteristic  of  renal  hypertrophy.  The 
arteries  of  the  pia  mater  were  in  a  marked  state  of  fatty 
degeneration,  which  change  had  chiefly  affected  the  nuclei  of 
the  muscular  coat.  Some  thickening  was  detected  in  the  muscular 
coat,  and  the  fibrous  sheath  of  many  of  the  smaller  arterioles 
appeared  to  be  somewhat  smooth  and  hyaline.  (See  woodcuts  at 
pages  540  and  553.) 

John  Mulcahy,  aged  seven  years,  came  under  my  care  at  the 
Hospital  for  Sick  Children  with  severe  scarlatinal  dropsy ;  the 
cedema  was  general,  the  urine  smoky  and  albuminous,  and  there 
was  much  dyspnoea,  with  evidence  of  congestion  of  both  lungs. 
The  pulmonary  disturbance  became  more  marked,  and  ultimately 
was  the  chief  agent  in  causing  his  death,  which  took  place  nine 
weeks  after  the  declaration  of  the  rash,  and  apparently  on  the 
nineteenth  day  of  the  sequela3,  counting  from  a  rigor  which 
marked  the  beginning  of  the  pulmonary  disturbance,  though  it 
was  not  until  three  days  later  that  oedema,  first  about  the  eyes, 
presented  itself.     The  actual  beginning  of  the  renal  inflammation 
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cannot  be  fixed,  more  nearly  than  between  the  appearance  of  the 
rash  and  of  the  dropsy  ;  at  any  rate  less  than  nine  weeks  before 
death.  Extensive  hepatization  of  the  right  lung  was  found,  and 
apppai'ed  to  have  been  the  chief  cause  of  death.  The  kidneys 
together  weighed  9  ounces  ;  with  perfectly  smooth  surfaces,  much 
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injection  showing  through  pale  mottling,  disproportionately 
swollen  cortices  and  dai-kly-congested  cones,  they  were  marked 
examples  of  recent  scarlatinal  nephritis.  Mici-oscopically  they 
were  equally  characteristic,  with  swollen  and  irregularly  abundant 
epithelium,  distended  tubes,  and  here  and  there  signs,  not  too 
obvious,  but  evident  on  careful  examination,  of  recent  intei'stitial 
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nucleation.  This  was  not  general,  btit  liere  aud  there  where 
fibrous  tissue  normally  existed  in  bulk  collections  of  circular 
apparently  newly-formed  nuclei  could  be  detected.  Passing  now 
to  the  circulating  system,  the  left  ventricle  was  strikingly  hyper- 
trophied ;  the  heart  weighed  6|  ounces ;  the  valves  and  great 
vessels  were  natural.  The  arteries  of  the  pia  mater  examined  in 
Canada  balsam  showed  marked  hyaline  thickening  of  the  outer 
coat,  particularly  in  vessels  of  from  y^^  to  5^^  of. an  inch  in 
diameter.  The  fibroid  sheath  of  the  affected  vessels  was  thickened 
and  its  outline  rendered  irregular  by  apparently  structureless 
exudation.  The  larger  vessels  were  generally  natural,  nor  could 
any  muscular  thickening  be  detected,  save  in  the  ventricle. 


In  these  six  ca.ses  the  evidences  of  cardio-vascular 
change  are  sufficiently  apparent.  In  five,  slight  but 
decided  arterial  thickening,  for  the  most  part  involving 
the  muscular  coat,  was  found  in  the  pia  mater ;  in  one,  in 
which  the  pia  mater  was  not  examined,  a  change  of  the 
same  sort  was  found  in  the  kidney.  With  regard  to  the 
heart  this  was  enlarged  to  a  marked  degree  in  at  least 
five  instances.  With  a  girl  of  13  it  weighed  9  ounces, 
about  the  average  weight  of  the  adult  female  heart ;  with 
a  girl  of  10,  whose  heart  should  normally  weigh  about  4 
ounces,  it  weighed  6  ;  with  one  of  6,  whose  heart  should 
weigh  about  3  ounces,  it  weighed  4^ ;  with  two  boys,  each 
7  years  old,  and  entitled  to  a  heart  of  about  4  ounces, 
this  organ  weighed  respectively  6|  ounces  and  5|  ounces. 

These  cases,  which  represent  a  large  class,  appear  to 
show  conclusively  that  the  cardio-vascular  thickening,  the 
nature  of  which  has  been  discussed,  is  a  direct  conse- 
quence of  simple  renal  inflammation.  The  inflammatory 
process,  indeed,  engenders  in  most  cases  where  it  proves 
fatal  some  degree — enough  to  be  recognizable,  if  not  to 
be  injurious — of  hypernucleation  or  incipient  fibrosis,  so 
that  the  dissociation  of  renal  fibrosis  and  arterial  thick- 
ening is  not  scholastically  conclusive ;  but  the  recent 
character  of  the  fibrotic  change,  and  its  occurrence  with 
abrupt  symptoms  in  young  and  previously  healthy  sub- 
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jects,  place  it  practically  beyond  question  that  it  belongs 
to  the  late  and  local  disturbance,  and  not  to  any  antece- 
dent and  general  condition. 

So  far,  then,  post-mortem  evidence  appears  to  be  con-  Conclu- 

-,       .  ,       n       /■  n        •  -J  sions  from 

elusive  as  to  the  loliowmg  points  : — ■  preceding 

1.  The   cardio-vascular    change    is    nearly    constantly  ^^^- 
preseiit,  and  usually  in  an  extreme  form,  Avhen  the  kidneys 
have  become   contracted   and   granular    as   the   result   of 
interstitial  fibroid  growth  ;  this  is  the  case  however  young 

the  subject,  and  although  there  may  be  reason  to  believe 
that  the  renal  disorder  has  thus  arisen  at  an  early  age  as 
the  result  of  scarlatina  or  stone. 

2.  Simple  renal  inflammation,  essentially  affecting  the 
tubes,  though  productive  of  more  or  less  interstitial  nu- 
cleation,  springing  from  a  determinate  cause  and  running 
a  comparatively  rapid  course,  is  constantly  succeeded  by  a 
lesser  degree  of  the  same  cardio-vascular  change,  often 
more  marked  in  the  heart  than  in  the  arteries,  but  not 
admitting  of  question  in  either  situation. 

So    far   as    simple   nephritis   is  concerned  the  direct  Tlio 
production  of  the  vascular  change  by  the  renal  is  made  directly 
too  obvious  bv  the  circumstances  of  the  cases  to  need  produced 

by  the 

assertion.  The  youth  and  previous  health  of  the  subjects  renal  dis- 
enable us  to  assume  that  but  for  the  renal  attack  the  °^  ^^' 
heart  and  vessels  would  have  been  healthy ;  and  it  was 
further  possible,  in  more  than  one  instance,  to  trace  the 
gradual  enlargement  of  the  heart  under  the  influence 
of  the  renal  disease.  And,  looking  in  this  light  at  the 
class  of  precocious  granular  disease,  it  is  not  possible  but 
to  conclude  that  with  this  also  the  renal  and  the  vascular 
changes  are  as  simply  cause  and  effect.  The  arterial  and 
the  cardiac  thickening  are  the  same  in  kind  in  both  classes, 
however  different  in  degree,  and  neither  is  the  kidney  of 
the  one  abruptly  separable  or  distinguishable  in  nature 
from  that  of  the  other.  The  late  nephritic  and  the  early 
granular  are  the  same.  Tubal  catarrh  is  associated  with 
intertubal  nucleation,  nuclei  develop  into  fibre,  fibre  con- 
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tracts,  and  thus  tlie  difference  between  the  nephritic  and 
the  granulating-  may  be  merely  one  of  duration. 

These  facts  point  strongly,  if  not  conclusively,  to  the 
view  that  the  cardio-vascnlar  change  is  not  associated 
with  the  renal  as  a  coeval  fibrosis,  but  is  directly  pro- 
duced by  it.  At  the  same  time  they  indicate,  not  as  an 
invariable  law,  but  as  a  practical  rule,  to  which  there  are 
few  exceptions,  this  axiom — if  the  cardio- vascular  change 
is  marked,  the  kidneys  have  either  primarily  or  secondarily 
undergone  fibroid  change  ;  in  other  words,  if  the  heart  be 
hypertrophied  the  kidneys  are  the  subjects  of  grave  and 
probably  intractable  disease — a  clinical  landmark  of  no 
small  value. 

Light  is  thrown  upon  the  association  of  renal  and 
cardio-vascular  change  by  cases  in  which  one  kidney  has 
been  destroyed  or  both  damaged  by  disease  not  of  the 
albuminuric  kind. 

Dr.  Sibson  has  produced  a  numerical  statement  to  the 
effect  that  in  eight  cases  of  renal  calculus  the  heart  was 
hypertrophied  in  five. 

Dr.  Galabin,  in  the  thesis  to  which  T  have  referred, 
relates  two  examples  in  which  one  kidney  had  been  de- 
stroyed by  calculous  disease,  and  the  heart  in  consequence 
became  hypertrophied.  To  quote  one  :  a  man  43  years  of 
age  died  with  cerebral  hsemorrhage.  The  right  kidney 
was  healthy,  and  weighed  9  ounces.  The  left  kidney  was 
much  wasted,  and  contained  several  calculi.  The  heart 
weighed  20  ounces ;  the  left  ventricle  was  hypertrophied. 
The  arteries  of  the  brain  were  atheromatous,  the  aorta 
not  so. 


An  apparently  healthy  youug  man  was  seized  with  acute 
pneumonia,  of  which  he  died,  in  St.  George's  Hospital.  The 
cavities  of  both  kidneys  contained  calculi,  and  were  distended  at 
the  expense  of  the  secreting  substance,  which  in  both  was  much 
atrophied.  He  was  not  known,  however,  to  have  had  ura?mic 
symptoms.  The  heart  was  natui-al  in  structure  ;  it  weighed  13 
ounces ;  the  left  ventricle  was  evidently  thickened.     The  smallest 


Cjiap.  XIV.  ARTERIAL   SYSTEM.  5o7 

arterioles  of  the  pia  mater  presented  liyalinc  increase  of  their 
outer  coat,  which  in  comparison  with  healthy  vessels  similarly 
prepared  (tinted  with  logwood  and  preserved  in  Canada  balsam) 
did  not  admit  of  doubt.  The  larger  vessels  were  perfectly  na- 
tural, as  in  all  instances  were  the  arterial  nuclei  and  muscle. 

A  man  who  lately  died  at  the  age  of  forty-seven,  also  under 
my  care  in  St.  George's  Hospital,  affords  a  further  illustration  of 
a  similar  chain  of  circumstances.  He  had  of  late  suffered  from 
frequent  headaches,  and  had  had  several  epileptiform  seizures, 
but  was  able  to  do  his  work  until  the  day  of  admission,  when 
he  lost  the  use  of  the  limbs — first  of  the  left,  as  was  said — and 
quickly  became  unconscious  and  semi-comatose,  without  remaining 
evidence  of  lateral  inequality.  The  urine  could  not  be  obtained, 
but  there  were  signs  of  considerable  hypertrophy  of  the  heart, 
which,  together  with  the  character  of  the  head  symptoms, 
were  sufficiently  suggestive  as  to  the  nature  of  the  attack.  Ho 
died  in  two  days  without  recovering  consciousness.  The  brain 
was  simply  watery — the  attack  obviously  urEemic.  Of  the 
kidneys  one  only  could  be  said  to  exist.  The  left  had  been 
destroyed,  probably  by  calculous  pyelitis,  and  nothing  now  re- 
mained of  it  but  a  multilocular  shell  with  membranous  walls,  the 
cavity  of  Avhich  was  filled  with  a  soft  material  like  putty.  The 
right  kidney  was  perfectly  natural,  save  that  it  had  undergone 
some  degree  of  compensative  hypertrophy,  and  now  weighed  8 
ounces.  The  heart  was  natural,  except  some  degree  of  dispro- 
portionate thickness  of  the  left  ventricle  ;  it  weighed  13  ounces. 
The  vessels  of  the  pia  mater  were  examined  under  several  modes 
of  preparation.  Those  of  smallest  size  were  absolutely  natural, 
the  nuclei  distinct,  and  the  walls  thin  ;  but  above  the  diameter  of 
about  y3^  of  an  inch  the  increase  of  both  muscular  and  fibrous 
coats  was,  though  not  extreme,  quite  decided  on  comparison  with 
healthy  vessels. 

In  this  case  it  is  to  be  obser^'ed  that  the  compensative  hy- 
pertrophy of  the  kidney  was  considerable,  while  the  cardio- 
arterial  changes,  though  declared,  were  pi-oportionately  small. 


Ill  these  cases  the  neat  hand  of  Nature  has  performed 
a  conclusive  experiment  in  answer  to  the  question  whe- 
ther the  changes  which  tliej  dispUiy  in  the  arterial  seg- 
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ment  of  the  circulatory  system  are  part  of  a  fibrosis  com- 
mon to  vessels  and  organs,  or  are  produced  by  glandular 
incapacity.  In  these  subjects,  conspicuously  in  the  last, 
there  was  no  suggestion  of  fibrosis  in  the  state  of  any  of 
the  viscera,  while  the  essence  of  the  disease  and  the  cause 
of  death  was  simple  abolition  of  renal  structure. 

The  view  that  the  vascular  and  renal  chansfes  are  not 
merely  parts  of  a  general  fibrosis  is  supported  by  the  fre- 
quency with  other  organs  likewise  amenable  failed  to 
share.  A  general  fibrotic  tendency  would  be  likely  to  in- 
volve, the  liver ;  but  there  appears  to  be  little  association 
between  cirrhosis  of  the  liver  and  the  corresponding  change 
in  the  kidney.  I  found  that  cirrhosis  of  the  liver  was 
present  37  times  in  250  cases  of  granular  degeneration  of 
the  kidney — a  proportion  of  about  1  in  7  (p.  403) ;  and  sub- 
sequent writers  have  been  led  to  an  almost  identical  conclu- 
sion. Dr.  Grainger  Stewart  found  cirrhosis  of  the  liver  in 
15  per  cent,  of  his  cases  of  this  renal  disease;  while  Dr. 
Galabin,*  in  79  cases  of  the  same  class  at  Guy's  Hospital, 
found  cirrhosis  of  the  liver  in  10,  both  these  observers  thus 
agreeing  with  the  estimate  of  1  in  7  as  the  proportion  of 
hepatic  cirrhosis  in  cases  of  granular  degeneration  of  the 
kidney.  And  a  similar  exemption  might  be  established  on 
behalf  of  other  organs — the  fibrosis,  to  say  the  least,  is  far 
from  universal. 

If  the  circulatory  change  be  caused  by  the  renal  it  can 
scarcely  be  otherwise  than  by  way  of  glandular  incapacity 
and  consequent  impurity  of  blood.  But  within  this  broad 
statement  there  are  differences  of  opinion  which  make 
further  consideration  necessary. 

Much  light  has  been  thrown  on  this  subject  by  the 
spliyg^ograph  ;  and  herein  I  must  be  indebted  chiefly  to 
the  labours  of  those  who  have  devoted  themselves  esj)ecially 
to  this  instrument.^ 

'   Op.  cit.,  page  257. 

^  See  Sanderson's  handbook  of  the  sphj'gmograph  ;  an  inaugural  thesis  on 
the  connection  of  Bright's  disease  with  changes  in  the  vascular  system,  by 
Dr.  Galabin  ;  a  paper  by  Mr.  Mahomed  on  the  etiologj^  of  Bright's  disease, 
' Medico-Chirurgical  Transactions'  for  1874. 
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Taking  first  the  most  marked  condition,  the  pulse  with 
the  advanced  granular  kidney  differs  from  that  of  health 
chiefly  in  this — the  tension  of  the  vessel  and  the  distension 
of  the  whole  arterial  system  are  increased.  The  systolic  up- 
stroke is  exaggerated,  the  diastolic  downstroke  retarded, 
and  increased  pressure  is  needed  to  bring  out  tlie  move- 
ments of  the  vessel.  And  that  the  vessel  is  fuller  and 
tighter  than  natural  is  as  evident  to  simple  touch  as  with 
the  instrumental  recorder.  If  in  a  well-marked  case  the 
finger  be  passed  to  and  fro  over  the  wrist  the  arterj'  will  give 
the  impression  of  a  hard,  prominent,  and  unvarying  cord,  like 
a  tendon  rather  than  a  vessel.  The  constant  arterial  dis- 
tension may  presumably  be  due  to  general  excess  of  blood, 
in  which  case  the  condition  would  be  shared  by  the  veins  ; 
or,  if  limited  to  the  arterial  system,  either  to  its  being  filled 
too  fast  or  emptied  too  slow.  We  must  dismiss  the  first 
condition.  A  general  plethora  or  a  superabundant  total  of 
blood  certainly  does  not  declare  itself  in  the  aj)pearance  p^  ,  , , 
of  the  persons  in  whom  the  change  in  question  is  most  state  of 
evident.  Nor  is  there  with  them  any  febrile  action  or  ^^^tli^^''°° 
cardiac   quickening   to  drive  it  into  the    arteries   faster  chronic 

1 1  * 

than  it  should  flow  out.  We  must  find  the  cause  of  the 
repletion  in  slow  emptying  of  the  arterial  system,  and  look 
for  obstruction  of  its  channels  of  exit,  either  in  the  smaller 
arteries  or  the  capillaries ;  in  the  former  case  we  may 
attribute  the  repletion  with  Dr.  Johnson  to  spasm  of  the 
arterioles,  in  the  latter  with  Bright  to  retardation  in  the 
capillaries. 

Though  perhaps  it  matters  little  practically  whether 
we  place  the  hindrance  in  arteriole  or  capillary,  in  the 
smaller  vessels  or  the  smallest,  yet  the  distinction  i&  not 
without  interest. 

First  as  to  Dr.  Johnson's  view.  This  represents  the  heart 
and  arteries  as  acting  in  antagonism,  and  hyi^ertrophied 
by  the  efforts  each  makes  to  get  the  better  of  the  other,  the 
arteries  contracting  beyond  their  wont  in  the  endeavour  to 
shut  the  blood  out  of  the  tissues,  the  heart  using  increased 
efforts  in  the  attempt  to  overpower  their  resistance  and 
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drive  it  in,  and  both,  like  conflicting-  athletes,  increased 
in  muscle  bj  the  exercise.' 

Bat  it  niaj  be  asked  whether  this  hypothesis,  repre- 
senting the  heart  and  arteries  as  animated  by  different 
and  opposed  volitions,  is  consistent  with  what  we  know  of 
their  action  in  health.  The  heart  and  arteries  may  with 
more  correctness  be  represented  as  confederates  than 
antagonists.  They  become  less  separate  as  we  descend 
the  animal  scale,  until  at  last  they  are  merged  into  one 
organ.  There  is  reason  to  believe  that  the  heart  would  be 
quite  inadequate  to  force  the  blood  through  the  syste- 
mic vessels  without  help  on  their  part ;  and  indeed  the 
only  feasible  view  of  the  mechanism  of  circulation  is  that 
the  wave  of  blood  which  arises  in  the  ventricle  is  helj)ed 
on  by  an  advancing  zone  of  arterial  contraction  which 
follows  swiftly  in  its  rear,  and  by  a  sort  of  vermicular 
action  continues  the  ventricular  impulse  as  far  as  arterial 
muscle  extends.  If  this  be  so  in  health  more  or  less  of  the 
same  action  probably  takes  place  in  disease.  A  disorder  of 
which  the  results  are  common  to  the  whole  body,  and  with 
which  life  is  long  consistent,  is  not  likely  to  be  attended 
by  such  inversion  of  the  natural  process  of  circulation  as 
to  replace  the  necessary  co-operation  of  the  heart  and 
vessels  by  a  novel  and  unnatural  conflict.  Dismissing  the 
stopcock  theor^^,  therefore,  as  improbable,  we  revert  to  the 
older  view  of  capillary  hindrance,  and  in  this,  as  it  is 
scarcely  possible  to  doubt,  we  find  the  key  of  the  whole 
mystery  of  the  cardio-vascular  hypertrophy.  That  the 
composition  of  a  circulating  fluid  aff'ects  the  rate  at  which 
it  circulates  has  been  recognized  since  the  experiments  of 
Poisenille  with  artificial  solutions  ;  and  in  the  living  body 

'  To  do  justice  to  this  view  I  must  add  that  it  has  recently  received  sup- 
port from  feome  ophthalmoscopic  observations  reported  by  Dr.  Gowers  to  the 
British  Medical  Association,  at  the  Sheffield  meeting,  August  1870.  In  cases 
■where  the  heart  has  become  hypertrophied  and  the  pulse  hard,  as  the  result 
of  albuminuria,  he  represents  the  retinal  arteries  as  visibly  narrowed,  as  if  by 
muscular  contraction.  Should  this  observation  be  confirmed,  and  (he  condition 
fuuud  to  be  of  regular  occurreuce  in  such  circumstances,  it  must  iufluence  our 
conclusions  in  a  manner  -svhich  as  yet  it  cannot  safely  do. 


Ciup.  XIV.  ARTERIAL   SYSTEM.  oGl 

the  arrest  of  tlie  blood  in  the  right  side  of  the  heart  under 
asphyxia  is  sufficient  indication  of  the  diiliculty  with  which 
unaerated  blood  moves  through  the  pulmonary  vessels.  And 
in  systemic  blood  it  is  easy  to  believe  that  renal  excrementa 
may  have  some  such  retarding  effect  as  in  the  pulmonic 
is  due  to  its  unoxydized  components.  Given  the  capillary 
resistance  the  whole  problem  clears.  The  heart  and  the 
arteries,  whose  common  functions  it  is,  jointly  or  alter- 
nately, to  carry  on  the  blood,  become  habitually  distended, 
are  stimulated  by  distension  to  over-action,  and  by  over-ac- 
tion to  hypertrophy.  As  both  heart  and  arteries  are  exj)osed 
to  the  same  causes,  both  are  affected  in  the  same  manner 
and  at  the  same  time.  But  in  addition  to  the  hypertrophic 
action  the  blood-pressure  upon  the  interior  of  the  arterial 
system,  and  possibly  also  the  irritant  effect  of  the  conta- 
minated blood,  produce  alterations  of  a  degenerative  or 
sub-inflammatory  kind.'  Congestion,  or  increased  blood 
pressure,  causes  fibrosis  in  vessel- walls,  as  elsewhere.  And 
the  degenerative  process  is  abundantly  witnessed  by  the 
state  of  the  muscular  nuclei  and  of  the  inner  layer  of  the 
muscular  coat. 

The  view  that  the  cardiac  hypertrophy  is  not  caused 
by  the  arterial  thickening,  but  results  in  common  with  it 
from  the  capillary  obstruction,  is  supported,  not  only  by 
the  development  of  the  cardiac  hypertrophy  often  before 
the  corresponding  change  in  the  arteries  is  distinguish- 
able, but  also  by  the  general  absence  of  the  cardiac 
alteration  in  lardaceous  disease,  where  the  arteries,  though 
not  affected  in  the  same  way,  are  at  least  as  much  thick- 
ened, and  apparently  as  much  obstructed,  as  in  the  other 
forms  of  albuminuria. 

Gathering  together  the  conclusions  from  what  has  been 
advanced,  they  are  as  follows : — 

The    arterial    thickening   of   renal   disease  is  due  to 


'  Atheroma,  due  in  the  first  instance  to  cell-proliferatiun,  akiu  to  inflani- 
n.ation,  is  rarely  absent  in  these  cases,  however  young  the  subject.  In  almost 
all  the  instances  of  fatal  albuminuria  given  earlier  in  this  chapter  specks  of 
atheroma  ■were  discovered  on  the  mitral  valve  or  the  arch  of  the  aorta. 
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General       increase  of  mnscle,  too-etlier  with  degenerative  and  fibroid 
sions,  changes. 

A  true  muscular  hypertrophy  occurs  in  the  arteries,  as 
in  the  heart,  in  consequence  of  the  same  hindrance  in 
front  of  both;  superadded  to  which  there  are  changes  in 
the  vessel-walls  due  to  increased  pressure  by  the  blood 
and  the  irritation  by  its  morbid  constituents. 

The  cardio-vascular  thickening  is  almost  invariable 
with  the  granular  kidney ;  some  degree  of  it  is  commonly 
to  be  found  as  the  result  of  the  more  lingering  forms  of 
nephritis ;  and  it  has  been  traced  to  destruction  of  renal 
tissue  by  stone  or  other  accidents  obviously  unconnected 
with  general  fibrosis. 

Though  more  or  less  exaggeration  of  the  renal  fibrous 
tissue  is  generally  to  be  detected  as  the  associate  of  the 
cardiac  and  vascular  change,  insomuch  that  simple  hyper- 
trophy of  the  heart  may  commonly  be  taken  as  a  sign  of 
renal  fibrosis,  yet  the  circumstances  in  which  the  renal 
nucleation  occurs  are  often  such  as  to  show  that  it  is  the 
result  of  prolonged  morbid  action  proper  to  the  gland 
itself,  and  not  of  any  tendency  common  to  the  whole  body 
or  shared  by  other  organs.  The  renal  fibrosis  is  obviously 
of  local  origin  when  a  result  of  ordinarj-  nephritis  ;  and  a 
similar  inference  may  be  drawn  when  the  kidneys  have 
become  granular  in  childhood,  in  consequence  of  some 
local  condition,  the  difi'usion  of  inflammation  at  first 
catarrhal,  or  the  action  of  retained  urine. 

Fibrosis  of  the  kidney  is  only  in  an  insignificant  pro- 
portion of  cases  associated  with  a  similar  change  in  the 
liver,  as  if  these  two  organs  were  generally  acted  upon 
separately  rather  than  by  a  common  influence. 

Hypertrophy  of  the  left  ventricle  arises  simultaneously 
with  the  vascular  change,  or,  if  there  be  a  difference  of 
date,  rather  before  it,  tlie  cardiac  apparently  not  so  much 
a  consequence  of  the  vascular  change  as  of  common 
orio-in  with  it. 

The  cardio-vascular  change  is  consequent  upon  renal 
inefficienc}^    a  nd   is    apt   to   be   found   in    all    disorders 
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whereby  the  renal  excreta  are  much  and  for  long  dimi- 
nished. 

The  vascular  thickening-  and  the  cardiac  hypertrophy 
are  both  due  to  capillary  resistance  and  arterial  disten- 
sion, and  are  consequences  rather  of  renal  inefficiency, 
however  produced,  than  belonging  to  any  definite  type  of 
renal  disease. 

The  relations  of  the  lardaceous  disease  to  the  cardio-  Lardace- 
vascular  hypertrophy,  which  have  been  sufficiently  con-  ^,"j.g/.f^i'|:,'^^ 
sidered  in  a  preceding  chapter  (page  497),  fall  in  with  the  tocardio- 
views  which  have  been  expressed  as  to  the  circumstances  tiiicken- 
which  immediately  determine  the  hypertrophic  process.        i"S- 

The  usual  exemption  of  lardaceous  disease  from  the 
cardio-vascular  complication  may  be  due,  first,  to  the  fact 
that  in  this  disease  the  products  of  renal  excretion  are, 
until  near  the  close,  little  if  at  all  lessened,  as  witnessed 
by  the  small  liability  to  urasmia  which  it  involves ;  and, 
secondly,  to  the  relief  to  arterial  pressure  which  is  afforded 
by  the  exhausting  discharges  with  which  this  disorder  is 
so  constantly  associated.  The  fact  that  Avith  lardaceous 
disease,  notwithstanding  the  usual  absence  of  cardiac 
hypertrophy,  the  arteries  are  thickened — not,  indeed,  in 
quite  the  same  way  as  with  other  forms  of  renal  disease, 
but  very  generally,  and  in  a  manner  which  would  seem  as 
obstructive — is  enough  to  show  that  the  exaggeration  of 
the  ventricle  is  due  to  something  more  than  mere  vascular 
thickening. 

But  cases  occur  as  a  constant  minority  in  which  larda- 
ceous renal  disease,  when  of  long  standing,  is  followed  by 
the  Avhole  cardio-vascular  series,  even  to  retinal  and  intra- 
cranial haemorrhage.  And  when  it  is  considered  that  as 
lardaceous  disease  continues  it  is  apt  to  engender  both 
tubal  and  interstitial  nephritis,  while  it  is  possible  that  the 
relieving  discharges  may  not  have  occurred  or  may  have 
ceased,  it  is  sufficiently  obvious  that  whatever  changes 
may  be  among  the  issues  of  other  forms  of  renal  disease 
must  in  certain  cases  ensue  upon  this. 
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CHAPTER  XV. 

.     ON   THE  RETINAL   CHANGES   COMMON   TO 

ALBUMINURIA. 

As  a  corollary  to  the  preceding-  chapter  I  will  proceed  to 
describe  in  brief  some  of  the  visual  changes  which  occur 
in  the  course  of  renal  disease,  with  especial  reference  to 
what  has  been  termed  albuminuric  retinitis. 

Imperfect  or  complete  amaurosis,  dimness  of  sight,  or 
total  blindness  have  long  been  known  in  connexion  with 
Bright's  disease.  The  ophthalmoscope  has  taken  these 
disorders  for  the  most  part  out  of  the  category  of  the 
functional  and  provided  them  with  name  and  local  habi- 
tation as  definite  organic  lesions  ;  while  more  recent  ob- 
servations have  shown  that,  though  local,  they  are  not 
isolated,  but  are  only  the  outposts  of  the  wide  system  of 
arterial  change  of  which  I  have  endeavoured  to  explain 
the  relations. 

Before  proceeding  to  visible  disease  it  may  be  well 
to  state  that  there  is  a  form  of  transient  amaurosis  which 
comes  on  apparently  as  a  direct  result  of  uraemia,  and  is 
not  accompanied  by  any  organic  changes  such  as  the 
ophthalmoscope  can  detect.  This,  which  has  been  well 
described  by  Dr.  Clifford  AUbutt,  amounts  to  swimming 
and  indistinctness  of  vision,  or  various  degrees  of  dim- 
ness, such  as  to  efface  the  distinction  of  objects,  or  even 
to  cause  transient  darkness.  This  impairment  of  sight 
comes  on  and  usually  passes  off  with  vomiting,  headache, 
convulsion,  or  other  manifestation  of  cerebral  ureemia. 
It  may  complicate   more  permanent  and  visible  disease, 
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but  is  essentially  independent  of  it.  It  would  seem  to 
depend  upon  some  similar  change,  whether  to  be  called 
vascular  or  toxic,  to  that  which  produces  other  nervous 
symptoms  to  which  the  term  ursemic  is  applied. 

Passing  to  the  more  tangible  disorders  of  the  eye 
which  concur  with  albuminuria,  and  which  depend  upon 
alterations  in  vascular  tension  or  arterial  structure,  the 
retina  is  subject,  as  the  ophthalmoscope  has  made  known  Eetinal 
to  us,  to  a  complication  of  disease  characterized  by 
hypersemia,  serous  infiltration,  hsemorrhage,  and,  sooner 
or  later,  striking  white  spots,  apparently  of  fatty  degene- 
ration. The  changes,  though  continually  intermixed, 
mav  occur  separately,  and  be  classed  as  of  three  kinds  : — 

The  first  is  mere  retinal  effusion,  or  oedema,  which  gives    CE  lema, 

fil 

a  diffuse  milkiness  or  opalescence  to  the  fundus  and  an  t^j^^"o„" 
indistinct  outline  to  the  disc.  This  is  the  diflFuse  infiltra- 
tion of  Grafe.  It  occurs  apparently  as  the  result  of  the 
increased  vascular  tension  which  may  either  belong  to  per- 
manent granulation  of  the  kidney  or  be  a  temporary  accom- 
paniment of  j)assing  disorder.  It  varies  Avitli  the  state  of 
the  circulation,  is  amenable  to  treatment,  especially  to  the 
action  of  purgatives,  and  is  susceptible  of  recovery  when 
the  kidneys  are  so.  It  begins  somewhat  gradually,  and  is 
productive,  not  of  darkness,  but  mist. 

This  derangement  is  often  succeeded  by  or  associated 
with  the  others- — hsemorrhagic  patches  and  white  spots, 
the  two  often  occurring  together,  and  creating  a  condition 
if  not  pathognomonic,  at  least  very  characteristic  of  albu- 
minuria. 

The  hsemorrhaijes  are  analos^ous  in  their  mode  of  for-  H?emor- 
mation  to  those  Avhich  occur  in  the  brain  ;  they  commonly 
affect  the  subjects  of  advanced  though  not  necessarily 
obtrusive  granular  disease  and  the  characteristic  cardio- 
vascular change  ;  they  are  apt  to  break  out  suddenly  after 
the  manner  of  haemorrhage,  to  affect  both  eyes,  though 
neither  symmetrically  nor  quite  simultaneously,  and  may 
be  large  enough  to  cause  extensive  darkening  of  the  field 
of  vision.     The  spots,  hoAvever,  are  more  often  small  and 
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numerous.     They  are  apt  to  collect  around  the  disc  and 
along  the  arteries. 
White  The  white  commonly  associated  with  the  hsemorrhagic 

^^°  ^'  spots  are  found  about  the  oj^tic  disc  or  yellow  spot,  and 

appear  to  be  patches  of  fatty  deposit  or  degeneration. 
They  are  usually  white  or  cream-coloured,  reflect  light 
strongly,  and  occupy,  as  is  shown  by  their  concealing  the 
blood-vessels,  the  anterior  layer  of  the  retina.  These 
have  been  thought  to  be  a  late  stage  of  the  blood- spots, 
and  no  doubt  retinal  hsemorrhages  in  their  removal  whiten  ; 
but  the  patches  in  question  would  seem  more  often  to  be 
of  fatty  change,  dependent  on  arterial  degeneration,  but 
unconnected  with  extravasation,  at  least  of  blood  in  its 
entirety. 
Post-mor-  To  siicli  evidence  as  afforded  by  the  ophthalmoscope  it 

l!!'.^o?,^.c  1  niav  be  added  that  examination  of  the  eye  after  death 
shows  that,  in  addition  to  the  white  and  hsemorrhagic  spots 
which  have  been  described,  there  is  more  or  less  serous 
infiltration  of  the  optic  nerve  and  disc  ;  while  the  connec- 
tive tissue  of  the  retina  is  increased,  the  arteries  thickened 
and  often  atheromatous,  and  the  capillaries  dilated. 

More  or  fcAver  of  these  alterations,  which  though  of 
different  kinds  alike  depend  on  increased  arterial  tension 
and  the  vascular  changes  which  are  associated  with  it,  are 
commonly  mingled  in  the  same  case,  and  make  it  conve- 
nient to  place  together  their  clinical  results  in  a  common 
description. 
Disturb-  "^^  regards  the  function  of  sight  the  retinal  affection  of 

ances  of  albuminuria,  so  long  as  its  results  are  limited  to  injection  and 
oedema  of  the  retina,  presents  itself  as  a  mistiness  or  cloudi- 
ness of  vision  coming  upon  both  eyes,  though  not  necessarily 
equally  or  quite  simultaneously — not  such  as  to  shut  out  the 

'  For  illustrations  and  furtlier  description  of  the  state  of  the  eyes  produced 
liy  albuminuria  I  may  refer  to  an  admirable  plate  in  Leibreich's  Atlas  ;  to 
a  paper  by  Mr.  Hulke  in  the  'Ophthalmic  Hospital  Eeports'  fur  January  1866; 
to  Power's  'Illustrations  of  Diseases  of  the  Eye';  Allbutt's  work  on  the 
Ophthalmoscope;  and  Brudenell  Carter  on  'Diseases  of  the  Eye.'  To  Dr. 
Allbutt,  in  whose  hands  the  ophthalmoscope  becomes  an  instrument  of  medical 
diagnosis,  the  physician  owes  especial  acknowledgment 
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light  or  cause  total  blindness,  but  enough  to  obscure  the  out- 
lines of  objects  and  interjjose  a  fog  between  the  inner  organs 
and  the  outer  world.  With  the  development  of  spots, 
whether  liEeniorrhagic  or  degenerative,  the  obscuration 
may  take  a  definite  unchanging  shape  which  can  be  accu- 
rately sketched  or  described — an  old  gentleman  with,  as  I 
could  not  doubt,  granular  degeneration  of  long  standing, 
used  to  represent  a  crescent  moon  as  a  dark  figure  always 
before  one  eye.  Large  haemorrhage  may  be  so  placed  as 
suddenly  to  darken  much  of  the  field  of  vision ;  but  more 
often  such  outbursts  from  their  size  and  position  play  only 
a  concurrent  part  in  the  impairment  of  sight.  Increasing 
dark  spots  and  deepening  mists  may  at  last,  or  even  early 
and  abruptly,  cause  what  practically  amounts  to  blindness 
so  far  as  the  distinction  of  objects  is  concerned,  though 
seldom  amounting  to  the  total  exclusion  of  light. 

The  state  of  vision  in  these  cases  often  fluctuates ;  I 
hstve  known  nearly  total  blindness,  with  retinal  change  of 
corresponding  extent,  consequent  upon  the  albuminuria  of 
pregnancy,  to  improve  by  mere  lapse  of  time  until  the  sub- 
ject of  it,  who  had  been  quite  unable  to  distinguish  objects, 
could  see  her  way  about.  And  in  other  circumstances,  even 
though  connected  with  chronic  and  hopeless  renal  disease, 
the  retinal  affection  will  lessen  in  a  striking  manner  under 
measures  which  reduce  the  tension  of  the  pulse.  Drugs  Use  of 
which  act  first  upon  the  bowels  aperients, 

' from  thick  films  shall  purge  the  visual  ray.' 


Under  calomel  and  jalap-powder  occasionally,  with  the 
sulf>hate  of  potash  or  magnesia  habitually,  the  clouds  will 
lighten  much  as  the  hardness  of  the  pulse,  the  nausea, 
and  the  headache  diminish.  But  perhaps  improvement  in 
such  cases  is  all  that  can  be  hoped  for ;  cure  is  as  difficult 
as  to  the  vascular  and  renal  state  on  which  the  retinal 
lesion  depends. 

As  to  the  subjects  of  the  retinal  disease  they  are 
usually  either  persons  who,  whether  old  or  young,  have 
advanced  granular  kidneys  and  hypertrophied  hearts  ;  or 
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tliey  are  women  who  have  become  albuminuric  with  preg- 
nancy. With  the  first  class  it  often  happens  that  the 
visual  impairment  is  the  first  to  attract  notice.  The  patient 
may  think  himself  save  as  regards  his  sight  in  good  health  ; 
he  may  have  no  dropsy  and  but  a  trace  of  albumen  ;  but 
examination  will  almost  certainly  show  that  all  the  links 
of  the  morbid  chain,  the  renal,  the  arterial,  and  the  cardiac, 
have  been  fully  forged.  With  pregnancy  the  renal  disease  is 
presumably  of  the  same  type,  though  often  of  recent  date. 
Albuminuria  of  this  origin  is  remarkable  for  the  frequency 
and  severity  of  the  retinal  affections  with  which  it  is 
accompanied. 

Whether  the  retinal  is  ever  associated  with  any  other 
than  the  granular  or  fibrotic  kidney  is  a  question  of  large 
interest,  as  bearing  upon  the  connection  of  renal  with 
cardio- vascular  change. 

It  may  be  briefly  stated  that  though  most  common 
'  with  the  granular  kidney  there  is  no  type  of  renal  disease 
which  may  not  acquire  the  albuminuric  retina.  This 
visual  change,  however,  like  that  of  the  cardio-vascular 
series,  is  an  index  of  chronicity,  and  may  in  most  instances 
be  accepted  as  a  sign  that  fibrotic  renal  changes  have  at 
least  begun.  With  the  granular  kidnej^  of  every  date  and 
kind,  perhaps  most  of  all  with  that  of  pregnancy,  the 
retinal  complication  is  common.  It  is  so  much  more  com- 
mon, indeed,  with  the  granular  than  with  any  other  type 
of  kidney,  that  its  occurrence  in  this  association  is  the  rule, 
in  any  other  an  exception.  Instances  have  been  recorded 
(Dodd,  page  545 ;  Smith,  page  546)  in  Avliich  the  retinae 
have  been  characteristically  affected,  even  in  childhood, 
when  this  renal  disease  has  existed. 

And  with  persistent  albuminuria  as  the  result  of  scar- 
latinal or  other  nephritis,  in  which  the  kidneys,  though 
possibly  not  granular,  are  almost  certainly  fibrotic,  retinal 
hsemorrhage  and  its  attendant  deteriorations  are  by  no 
means  unknown.  I  may  refer  to  the  case  of  Burr,  related 
at  page  549,  in  which  these  changes  occurred  in  the 
course  of  scarlatinal   nephritis,  the  kidneys  after    death 
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being  SDiooth  and  enlarged,  but  witli  evidence  microsco- 
pically of  early  fibrosis.  As  another  example  of  the  same 
complication  of  scarlatinal  albuminuria  I  may  instance 
the  following  : — 

A  girl  had  scarlatina  at  the  age  of  three  years,  after 
which,  though  no  dropsy  ensued,  she  failed  to  recover  her 
health,  but  remained  ailing  and  languid.  When  eight  she 
began  to  suffer  from  vomiting  and  headache,  together  Avith 
abdominal  pain,  and  so  continued  to  do  at  intervals  until 
eight  months  later.  She  was  brought  to  the  hospital  in  a 
marked  state  of  chronic  Bright's  disease,  connected,  as  it 
Avas  not  possible  to  doubt,  Avith  granular  kidneys.  She 
had  no  dropsy.  The  urine  was  pale,  generally  excessive 
in  quantity,  fishy  in  smell,  albuminous  to  a  quarter,  and 
abounding  in  large  coarse  granular  casts.  She  suffered 
much  from  headache  and  vomiting,  and  had  occasional 
attacks  of  ursemic  drowsiness.  The  heart  was  hyper- 
trophied,  the  temporal  and  other  superficial  arteries  tor- 
tuous and  hard.  With  the  ophthalmoscope  both  eyes 
showed  the  results  of  extensive  haemorrhage  around  the 
discs. 

I  could  instance  not  a  few  similar  examples  where 
characteristic  retinal  changes  have  ensued  upon  scar- 
latinal albuminuria,  Avhere  the  albuminuria  has  been  per- 
sistent, the  heart  hypertrophied,  and  the  retinal  a  late 
complication.  Probably  in  all  such,  if  we  may  judge 
by  observations  in  cases  Avhich  have  reached  their  close, 
interstitial  fibrosis  existed,  not  as  any  part  of  a  consti- 
tutional change,  but  as  one  of  the  results  of  the  glandular 
iuflamuiation  ensuent  upon  the  febrile  disorder. 

Making  search  among  the  recorded  experience  of 
others,  I  find  many  instances  of  the  same  sort  in  Avhich 
the  characteristic  retinal  change  has  folloAved  upon  scar- 
latinal disease,  though  the  purely  tubal  character  of  the 
disorder  has  not  been  certified  by  recovery  or  the  absence 
of  interstitial  fibrosis  by  the  microscope.  The  large  white 
smooth  kidney  has  been  often  found  after  death^  in  these 

'  Several  such  cases  are  recorded  in  Dr.  Allbutt's  work,  already  referred 
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cases,  but  the  heart  has  usually  been  hypertrophied,  and 
no  doubt  secondary  fibrosis  developed. 

With  nephritis,  which  is  wholly  catarrhal — or,  from  the 
fact  of  recovery,  has  been  presumed  to  have  been  so — 
retinal  spots  and  hsemorrhages  appear  to  be  of  possible 
though  of  extremely  rare  occurrence.  Dr.  Clifford  Allbutt 
tells  me  that  he  has  seen  at  least  three  cases  of  optic 
neuritis  with  scarlatinal  dropsy  in  which  recovery  has 
ensued  in  both  respects.  This  retinal  change,  therefore, 
may  result  from  purely  tubal  disturbance ;  and  however 
more  frequent  when  the  organic  disorder  has  transcended 
these  narrow  limits,  it  has  no  necessary  connection  with 
fibrosis. 

In  witness  of  the  infrequency  of  such  retinal  conditions 
with  passing  renal  disease,  I  can  adduce,  from  the  Hospital 
for  Sick  Children,  a  multitude  of  cases  of  temporary  and 
therefore  tubal  nephritis  sequent  for  the  most  part  upon 
scarlatina,  without  the  observation  in  a  single  instance  of 
either  retinal  change  or  disturbance  of  sight  to  suggest  it. 
My  point  of  view,  however,  is  more  renal  than  retinal ;  it 
is  possible  that  an  observer  with  special  skill  might  have 
detected  minor  changes  which  in  these  instances  escaped 
notice, 
or  larda-  -^^  ^^  ^^^^  retinal  with  the  lardaceous  disorder  some 

ceous  examples  are  to  be  found,  just  as  hypertrophy  of  the  heart, 

disease  of     ,  ^  , .  .  .  •  n     n      ■ 

kidney.  however  rarely,  occurs  sometimes  m  connexion  witli  tliat 
renal  condition.  A  most  characteristic  hsemorrhagic 
retina  was  in  one  case  under  my  own  observation  asso- 
ciated with  very  advanced  renal  disease  undoubtedly  of 
this  character.  And  other  instances  of  the  same  concur- 
rence are  on  record.  Dr.  Grainger  Stewart  mentions  one 
in  which  the  renal  disorder  had  lasted  ten  years ;  one  is 
quoted  by  Dr.  Allbutt  in  which  the  origin  in  suppuration 
was  sufficiently  characteristic  of  the  disease,  where  not 
only  the  albuminuric  retina  but  hypertrophy  of  the  heart 

to.  An  instance  of  albuminuric  retinitis,  with  'the  inflammatory  form'  of 
Bright's  disease  which  would  probably  come  under  the  same  category,  is 
alluded  to  by  Dr.  Grainger  Stewart.     Edit.  2,  page  97. 
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existed.  Sucli  exam^^les,  of  wliicli  more  might  be  adduced, 
show  that  occasionally,  though  exceptionally,  the  optic 
change  accompanies  renal  disorder  of  the  lardaceous  type. 
But,  looking  at  the  chronicity  of  the  cases  in  which 
this  concurrence  has  been  recognized,  and  at  the  fact 
that  more  or  less  renal  fibrosis  is  a  common  associate 
of  advanced  lardaceous  disease,  it  cannot  but  be  thought 
likely  that  this  secondary  alteration  was  present  in 
each. 

In   conclusion,   retinal   hsemorrhage  and  maculation,  Conclu- 
which  are  but  results  of  the  cardio-vascular  change,  are  distribu-^*^ 
distributed  similarly  to  it.     Although  the  granular  kidney  tion  of  tlie 
coexists  Avith  them  in  so  large  a   majority  of  instances  n^ric 
that  the  retinal  may  be  taken  with  little  error  as  diagnostic  ^^tma. 
of  that  renal  condition,  yet  there  are  sufficiently  numerous 
exceptions  to  show  that  the  retinal  may  be  a  late  conse- 
quence,   either  of  tubal   or   diffuse   nephritis  or   of  the 
lardaceous  change.      It  seldom  occurs  independently    of 
renal  fibrosis,  because  a  measure  of  renal   fibrosis    is    a 
frequent    if  not   a    necessary    superaddition   to    chronic 
disease  of  either  of  the  other  kinds  ;  but  there  is  evidence 
that  it  does  so  occasionally ;  and  that  the  optic  manifesta- 
tion is  often  the  issue  of  disease,  which  in  its  origin  was 
not  common  to  the  arteries  but  local  to  the    gland,  is 
certain. 

The  evidence  points  with  sureness  to  the  conclusion 
that  the  retinal,  like  the  arterial  change,  is  not  associated 
with  any  specific  renal  condition,  but  is  the  issue  direct, 
or  indirect,  of  the  increased  arterial  tension  which  loss 
of  renal  function  in  many  shapes  may  entail. 
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CHAPTEE  XVI. 

THE  BLOOD  IN  ALBUMINURIA. 

Know-        With  our  present  information  we  are  not  able  to  make 
ledge  such  distinctions  between  the  condition  of  the  blood  in 

scanty. 

each  of  the  forms  of  renal  disease  as  the  difference  in  the 

symptoms  would  lead  us  to  expect.     Our  knowledge  of  the 

blood  is  but  rudimentary,  and  is  much  less  complete  than 

-Blood  our  knowledge   of  urine.     It  is  probable  that  in  many 

Aversely"'     cases  the  condition  of  the  blood  may  be  best  arrived  at  by 

withnrine.  assuming   that   it   varies   inversely   with   that  secretion. 

This  holds  good  so  far  as  the  changes  in  the  urine  are 

produced    by   renal   disease.     Whichever  of   the  urinary 

elements  is  absent  or  deficient  in  quantity  is  present  in 

excess  in  the  blood.     If  the  urine  contain  anything  which 

it  should  not,  or  has  any  of  its  constituents  superabundant, 

the  blood  is  robbed  to  a  corresponding  extent. 

Observations  as  to  the  state  of  the  blood  were  made  by 
Dr.  Bostock  in  some  of  Bright's  original  cases,  and  soon 
afterwards  bv  Dr.  Ohristison  ^  and  Dr.  Owen  Rees. 
Analyses  have  since  accumulated,  but  comparatively  little 
has  been  added  to  what  was  thus  early  ascertained. 

Generally  speaking,  the  changes  which  are  caused  in 
the  blood  by  albuminuria  are  these. 
General  The  albumen  and  the  corpuscles  are  diminished.     The 

^^.^tera-  water,  the  fibrine,  the  salts,  the  creatine,  creatinine,  and 
extractives  are  increased.  Urea  and  uric  acid  are  super- 
added.    These  statements  hold  good  whether  the  kidneys 

'  Granular  Degeneration  of  the  Kidneys.     1839. 
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be  affected   by  nephritis,    gTaiuilar  degeneration,  or  the 
lardaceous  change. 

Taking  the  subject  more  in  detail,  and  using  only 
cases  where  the  nature  of  the  renal  disease  was  ascer- 
tained by  post-mortem  examination,  or  was  placed  beyond 
doubt  by  other  circumstances,  the  following  particulars 
may  be  given  with  regard  to  each  of  these  forms  of  renal 
disease.  The  numerical  results  of  the  analyses  referred 
to,  to  save  space,  are  arranged  in  a  tabular  form. 


Nepheitis. 

In  a  fatal  case  of  scarlatinal  dropsy  given  by  Dr.  Christison/ 
the  blood  was  analysed  about  three  months  after  the  commence- 
ment of  the  fever,  with  the  following  results.  At  the  time  of 
the  examination  the  urine  was  increased  in  quantity.  '  The 
blood  presented  a  thin  huffy  coat,  a  very  small  crassamentum,  an 
abundant  slightly  lactescent  serum  of  the  high  density  1031.' 
The    corpuscles    were    diminished   to   a    third    of  their   proper  Corpuscles 

amount,  the  fibrin   and  water  increased.     In   this   case,    as  in  ^"^  j. 
.    .  .  .     .  ^^'-^  ^'" 

others,  Dr.  Christison  considered  the  milkiness  of  the  serum  to  minished. 

indicate  the  presence  of  oil. 

Frerichs  has  also  found  fat  in  considerable  quantity  in  the   Fibrine 
serum  under  similar  circumstances.  increased 

Dr.  Hassall  ^  has  examined  the  blood  in  a  fatal  case  in  which, 
although  no  iiost-mortem  was  obtained,  it  is  evident  from  the 
symptoms  that  tubal  nephritis  existed,  with  fatty  change  in  the 
epithelium.  The  albumen  was  found  to  be  diminished  to  about 
a  third  of  its  normal  amount. 

Urea  has  been  found  in  the  blood, ^  and  in  the  cerbero- spinal   Urea  and 
fluid  in  patients  who  have  had  the  disease  in  question — once  as  "^g'^,  ^A^' 
the  result  of  cholera,  once  of  typhus. 

I  obtained  a  considerable   quantity    of  uric  acid   from   the 

'  Dr.  Christison  on  Granular  Degeneration  of  the  Kidneys.  Appendix. 
Case  10. 

*  '  Lancet,'  1864.     Case  of  Edward  G. 

'  Lehniann's  Phys.  Chemistry.  Cavendish  Society,  vol.  i.  p.  165.  See 
Path.  Trans,  vol.  xviii.     Case  by  Dr.  Cayley. 
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brain-tissue  of  a  young  woiuan  who  bad  died  of  convulsions 
consequent  upon  scarlatinal  albuminuria.  The  kidneys  were 
large,  smooth,  and  injected.' 


Granular  Degeneration. 


Corpuscles 
and  albu- 
men di- 
minished. 

"Water  in- 
creased. 

Albumi- 
nuria of 
pregnancy. 


The  analyses  of  the  blood  in  this  disease  will  show  the 
truth  of  the  general  statements  which  have  been  made. 

Dr.  Bright  gives  the  analysis  of  the  blood,  as  made  by  Dr. 
Owen  Rees,  in  two  fatal  cases  of  granular  degenei^ation.^  Both 
were  characteristic  examples  of  the  disease,  and  were  attested 
by  post-mortem  examination. 

These  observations  accord  with  others  in  the  diminution  of 
albumen  and  corpuscles,  but  not  as  regai'ds  the  apparent  diminu- 
tion  of  salts. 

Dr.  Hassall  has  given  an  analysis  of  the  blood  in  a  case  of 
albuminuria  associated  with  gout,  which  from  the  particulars  he 
gives  may  be  looked  upon  as  certainly  one  of  granular  degene- 
ration. The  water  was  increased,  the  albumen  was  diminished. 
The  fibrine  and  corpuscles  taken  together  were  diminished.^ 

Dr.  Harley  has  given  elaborate  analyses  of  the  blood  from  a 
case  of  the  albuminuria  of  pregnancy,  in  which  the  blood  was 
examined  during  the  presence  of  dropsy  and  albuminuria  pre- 
vious to  delivery,  and  again  after  delivery,  when  the  patient  was 
in  apparent  health.^ 

The  comparison  shows  that,  during  the  disease,  water  and 
inorganic  salts  were  increased,  the  albumen  and  corpuscles  dimi- 
nished, the  fibrine  not  much  altered,  but  diminished  to  a  slight 
extent. 

Speaking  generally,  it  may  be  said  that  with  granular  dege- 
neration the  blood  does  not  become  so  much  impoverished  as 
with  the  more  acute  disorder,  but  that  it  equally  abounds  with 
urea,  and  probably  with  other  excrementitious  matter. 


'  Path.  Trans,  vol.  xviii. 

^  Ca.ses  of  Charles  Seott  and  Wm.  Curfin,  In-  Drs.  Bright  and  Owen  Rees. 
'  Guy's  Hosp.  Reports,'  1843,  pp.  196  and  209. 
3  'Lancet,'  1864.     Case  of  Francis  S.,  Dec.  J7. 
■*  Harley  on  Albuminuria,  p.  37. 
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Lardaceous  Disease. 

The  readiness  and  certainty  with  which,  tliis  disease  can  be 
recoo-nised  enables  us  to  turn  to  account  some  of  the  cases  of  the 
earlier  observers,  and  discover  a  significance  in  their  writings 
wbich  was  hidden  from  themselves. 

Dr.  Bright  reports  a  case  of  albuminuria  complicated  with 
phthisis  and  ulceration  of  the  bowels,  in  which  the  waxy  condi- 
tion of  the  spleen,  liver,  and  kidneys  was  clearly  described,  though 
not  by  name.^     The  loss  of  albumen  and  corpuscles  is  consider- 
able.    It  is  to   be  regretted  that  the  fibrine  was  not  estimated   AlLumen 
separately,  but  Dr.  Christison  has  to  a  certain  extent  supplied  puscles  di- 
the  deficiency.     He  gives  the  case  of  a  lad  16  years  of  age,  who  minished. 
presented  the  symptoms   of  the  disease   in  a  very  marked  way, 
though  it  is  not  clear  what  the  primary  disorder  was.     Thirst, 
frequent  micturition,  and  oedema,  were  succeeded   by  headache, 
insensibility,  and  convulsions.     The  head  symptoms   were  appa- 
rently coincident  with  suppression  or  great  diminution  of  urine. 
During  the  last  two  days  of  his  life  he  was  bled  to  60  ounces. ^ 

The  post-mortem  examination  showed  extensive  hepatization 
of  the  lungs.  The  liver  w^as  somewhat  translucent,  the  spleen 
partially  of  a  rose-i'ed,  the  mucous  coat  of  the  bowels  '  as  if 
soaked  with  serum,'  an  appearance  very  characteristic  of  the 
lardaceous  change.  The  kidneys  were  pale,  finely  granular  on 
their  surfaces,  marked  with  stellate  vessels ;  on  section,  greyish 
yellow  in  the  cortical  part,  of  a  pale  rose  colour  in  the  cones. 

On  analysis  the  serum  of  the  blood  had  a  density  as  low  as   Fibrin  in- 
1019.      The  blood- globules  and  the  solids  of  the    serum   were   ^^^^^^'i- 
greatly  reduced,  the  water  was  greatly  increased ;  the  fibrine  was 
increased  to  nearly  double  its  proper  amount. 

The  blood  contained  a  large  quantity  of  urea.     In  this  case,   Urea 
the  extreme  poverty  of  the  blood  must  be  attributed  in  some   P^'^seut. 
measure  to  the  remorseless  blood-letting.     In  connection  with 
the  increased  amount  of  fibrine,  it  may  be  mentioned  that  the 
heart  and  large  vessels  were  found  to  contain  very  large  and 
tenacious  coagula. 

'  Case  of  James  Back.     'Guy's  Hosp.  Reports,'  1843. 
"^  Dr.  Christison,  loc.  cit.  p.  194.     Case  7- 
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Blood  Corpuscles  in  Renal  Disease  as  estimated 

Numerically. 

Until  of  late  there  has  been  no  satisfactory  way  of 
estimating  the  corpnscles  of  blood  ;  but  now  the  hsemato- 
meter  of  Hayem  and  Nachet '  provides  a  means  which  is 
at  once  simple  and  accurate  of  ascertaining  at  least  their 
number  in  a  given  measure  of  blood.  I  need  not  here 
describe  the  process  further  than  to  say  that  it  consists  in 
counting  with  the  microscope  the  corpuscles  contained  in 
a  given  measure  of  a  definite  dilution  of  blood.  The 
blood,  as  drawn  from  the  finger,  is  measured  in  a  capillary 
tube  mixed  with  a  certain  proportion  of  a  saline  substi- 
tute for  serum,  and  placed  in  a  cell  accurately  adapted  to 
contain  a  layer  of  one-fifth  of  a  millimetre  in  thickness. 
Upon  this  if  one-fifth  of  a  millimetre  square  be  marked 
out  superficially  by  means  of  a  micrometer  eye-piece,  it  is 
obvious  that  this  figure  when  looked  at  vertically  will 
mark  the  limits  of  a  cube  of  corresponding  dimensions. 
In  this,  after  subsidence,  the  corpuscles  of  both  kinds  can 
be  accurately  counted,  and  by  taking  the  average  of 
several  observations— I  have  usually  counted  the  red  in 
six  different  places,  the  white  in  twenty — a  fair  estimate 
of  the  number  of  corpuscles  of  each  sort  in  the  cubic 
bulk  of  the  mixture  can  be  formed.  Multiplication  will  give 
their  number  in  any  required  quantity  of  undiluted  blood. 
I  have  preferred  to  record  the  numbers  as  observed,  as  more 
easy  to  deal  with  and  compare  while  unswollen  by  arith- 
metic ;  but  should  the  reader  desire  to  enumerate  the 
corpuscles  of  either  sort  in  a  cubic  millimetre  of  unmixed 
blood  he  has  but  to  multiply  by  31,375.  The  cell  and 
other  apparatus  used  in  the  experiments  were  the  same 

'  The  mechanical  arrangement  I  have  made  use  of  is  that  described  liy 
M.  G.  Haj^em,  'Gazette  Hebdomadaire,'  1875,  p.  29L  I  have  been  indebted 
also  to  a  yahiable  paper  relating  to  the  nso  of  the  same  apparatus  by  Dr. 
Keyes,  of  New  York,  in  the  'American  Journal  of  Medical  Sciences'  for 
January  1876. 
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for  all,  and  the  blood  was  drawn  in  eacli  instance  about 
three  hours  after  the  hospital  dinner  time — all  the  diseased 
subjects  were  hospital  patients — so  as  to  lessen  as  far  as 
practicable  the  variation  due  to  time  of  food. 
Corpuscles         The   total   number   of  corpuscles   proper  to  vigorous 
health  and  adult  life — and  for  childhood  the  number  does 
not  seem  to  be  very  different — is,  according  to  the  obser- 
vations both  of  Hayem  and  Keyes,  about  five  millions  in 
the   cubic   millimetre   of  blood,   or   159    in  the    cube  of 
dilution  examined.     It  will  be  seen  that  the  cases  I  have 
'   examined  as  presenting  the  conditions  of  health  havenotde- 
parted  much  from  this  standard — though  somewhat  higher, 
166  as  the  average,  against  159.    It  is  obvious  that  in  spite 
of  every  care  there  must  always  be  minute  differences  in 
the  capacity  of  the  cells  used  by  different  observers. 
AVith  ne-  The  observations  show  first   that  with  every  kind  of 

and  the  albuminuria  there  is  an  extraordinary  reduction  in  the 
granular  number  of  red  corpuscles,  together  wdth  some  increase  in 
the  white,  not  only  relatively  to  the  red,  but  in  proportion 
to  the  measure  of  blood.  The  loss  of  red  corpuscles 
appears  to  be  greatest  with  the  more  persistent  forms  of 
disease,  notably  with  the  granular  kidney,  in  one  case  of 
which  they  were  nearly  reduced  to  half  the  average  of 
health.  With  nephritis^  though  the  loss  was  generally 
less,  it  was  in  some  instances  fully  as  great. 

With  reerard  to  lardaceous  disease  and  its  antecedent 
suppuration  these  observations  have  especial  interest. 
Under  As  to    suppuratiou,   in   some  instances  in  which  this 

timf"^'^'  process  had  proceeded  to  the  obvious  exhaustion  of  the 
patient,  the  corpuscles  in  a  given  measure  of  blood  were 
more  than  naturally  numerous,  as  if  the  fluid  part  had 
wasted  more  than  the  corpuscular.  Altogether  the  dimi- 
nution of  corpuscles  under  this  discharge  was  less  than 
might  have  been  expected  :  and  more  strangely  still,  the 
white  were  generally  increased,  whether  regarded  in  pro- 
portion to  the  red  or  to  the  bulk  of  blood.  With  our 
present  knowledge  it  is,  perhaps,  better  to  be  content  with 
simply  recording  the  fact  than  to  attempt  to  explain  it. 
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Passing  to  the  establislied  lardaceous  disease,  the  dimi-  .-md  tlie 
iiiition  of  red  corpuscles,  though  decided,  is  smaller  than  disease. 
with  other  forms  of  albuminuria ;  and  similarly  the 
increase  of  white,  though  evident  in  every  aspect,  is  less 
marked  than  in  other  circumstances  of  renal  disease.  An 
instance  of  lardaceous  disease  in  a  state  of  retrogression 
— in  which  we  may  infer  an  opposite  state  of  blood  to 
those  in  which  the  disorder  is  progressing — concludes  the 
series.  The  red  corpuscles  were  numerous,  the  white  few. 
A  diminution  of  red  and  an  increase  of  white  appear  to 
be  the  characteristics  of  the  advancing  disease ;  though  as 
neither  alteration  is  greater  than  often  occurs  where  no 
lardaceous  disease  exists,  we  cannot  attribute  especial 
importance  to  these  deviations. 

For   comparison   with  those   instances   of  lardaceous  With 

nckctv  Gn~ 

disease  in  which  the  spleen  was  enlarged,  I  have  appended  largement 
several  observations  upon  cases  of  rickety  enlargement  of  °^  spleen. 
this  organ ;  in  both  classes  it  is  evident  that  the  white 
corpuscles  are  increased,  though  in  neither  to  any  greater 
extent  than  is  often  due  to  simple  renal  anaemia,  be  its 
organic  association  wdiat  it  may.  In  whatever  aspect  we 
regard  it,  the  corpuscular  loss  of  lardaceous  disease 
displays  the  dimensions  rather  of  a  secondary  consequence 
of  renal  disease  than  as  a  process  essentially  concerned  in 
its  development. 

In  introducing  the  tables,  I  may  state  that  the  number 
assigned  to  the  red  corpuscles  in  a  square  is  the  average 
of  several  countings,  usually  of  six.  With  regard  to  the 
white,  since  from  their  usually  small  number  the  average 
in  one  square  cannot  be  expressed  as  a  whole  number,  I 
have  stated  it  as  a  fraction,  of  which  the  denominator 
gives  the  number  of  squares  counted,  usually  twenty. 
The  averages  at  the  end  of  each  table  give  that  of  the 
red  for  one  square,  that  of  the  white  for  twenty. 
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The  numerical  results  recorded  in  the  preceding  tables  Snmmary 
may  be  thus  summed  up  : — Taking  the  standard  of  health  ^,g"i"^i 
at  a  total  of  5,000,000  of  corpuscles  in  the  cubic  milli-  results. 
metre    of   blood,  of   which    4,988,000    are    red,    12,000 
white,  we  find  that  with  the  cases  of  nephritis  the  red  in 
the  same  measure  of  blood  averaged  3,921,875   with    a 
minimum    of    2,949,250 ;     while   the   white    displayed    a 
decided  increase,  averaging  15,687. 

With  the  granular  kidney  the  average  of  red  was  re- 
duced to  3,231,625,  the  minimum  to  2,729,625,  the  lowest 
point  reached  in  the  entire  series.  The  white  corpuscles 
under  the  same  disease  were  increased  on  an  average  to 
37,650  ;  a  larger  increase  of  white,  and  a  larger  diminu- 
tion of  red  than  observed  with  either  of  the  other  renal 
disorders. 

Next  as  to  chronic  suppuration  without  sign  of  larda- 
ceous  disease — the  departure  from  the  numbers  of  health 
under  this  influence  is  as  regards  the  red  corpuscles  imper- 
ceptible or  inconstant ;  possibly  the  fluid  of  the  blood  may 
be  reduced  together  with  its  solid  constituents  so  that  the 
proportions  are  little  affected.  The  mean  of  the  red  was 
5,020,000  in  the  cubic  millimetre,  about  that  of  health ; 
the  mean  of  the  white  34,512,  a  suflSciently  obvious  in- 
crease as  has  been  already  observed. 

Passing  now  to  the  lardaceous  condition,  and  taking 
first  those  cases  only — all  save  that  of  Catlin — in  which 
the  disorder  was  progressive  or  stationary,  the  red  cor- 
puscles show  a,  reduction,  but  not  to  the  extent  found  in 
other  renal  diseases.  The  observations  gave  an  average 
for  the  red  corpuscles  of  128  in  the  square,  or  4,016,000 
in  the  cubic  millimetre  ;  the  white  if  to  the  square,  23,531 
to  the  millimetre.  Retrogressive  disease  in  which  the 
state  of  blood,  since  under  it  the  deposit  lessens  instead  of 
being  added  to,  must  be  presumed  to  be  the  opposite  of 
that  in  which  the  deposition  is  in  progress,  is  represented 
by  a  solitary  case.  In  this  the  red  corpuscles  were  some- 
what above  the  average  of  health,  surpassing  5,000,000  to 
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the  millimetre,  the  white  fewer  than  normal,  little  more 
than  10,000  in  the  same  volume  of  blood. 


Differences 
of  each 
disease  ini 
perfectly 
known. 


Elood- 
chan^e. 


Source  of 
evil. 


Blood  in  Albuminuria  Generally — Uremia. 

It  would  be  easy  to  accumulate  a  much  larger  number 
of  blood  analyses  in  albuminuria,  but  I  have  preferred  to 
make  use  only  of  such  as  can  be  associated  with  a  definite 
condition  of  kidney.  Together  with  these  and  the  results 
.  of  corpuscle-counting  it  will  be  easy  to  summarise  many 
particulars  with  regard  to  the  blood  under  renal  disease, 
though  much  still  remains  to  be  learned. 

We  can  as  yet  make  no  very  marked  distinction  be- 
tween the  blood  in  each  disease,  though  it  is  obvious  that 
diflFerences  must  exist,  from  the  fact  that  the  symptoms 
which  result  from  the  state  of  blood  are  different  in  each 
case.  It  is  clear  that  with  the  granular  kidney  the  blood 
becomes  less  watery  than  as  the  consequence  of  nephritis, 
and  it  may  be  surmised,  though  the  evidence  is  insuf- 
ficient to  prove  it,  that  with  the  lardaceous  disease  the 
fibrine  is  increased  to  a  more  marked  degree  than  with 
other  disorders. 

With  albuminuria  of  every  kind  the  red  corpuscles  are 
diminished,  the  white  increased. 

Urea  has  been  found  in  the  blood  with  each  type  of 
kidney,  and  we  are  not  as  yet  able  to  say  that  there  is  any 
excrementitious  matter  which  belongs  to  the  blood  of  one 
disorder  rathet  than  that  of  another. 

Changes  in  the  blood,  of  which  some  have  been  de- 
scribed, while  perhaps  others  are  as  yet  unknown  to  us, 
are  the  immediate  cause  of  many  of  the  evils  which  follow 
upon  albuminuria.  The  absence  of  change  in  the  nervous 
centres  themselves,  notwithstanding  that  their  function  is 
disturbed  or  abolished,  leads  to  the  inference  that  it  is  in 
the  fluids,  not  in  the  solid  structure,  that  the  alteration 
takes  place.  This  hypothesis  is  the  more  satisfying, 
since  the  symptoms  present  in  these  cases  often  bear  a 
great  resemblance  to  the  effects  of  some  of  the  narcotic 
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poisons  ;  for  instance,  opium  and  belladonna.  Besides  the 
presence  of  excrementitious  matter,  the  superabundance 
of  water  in  the  blood  has  been  supposed,  probably  ^vith 
justice,  to  play  an  effective  part  in  the  production  of  the 
symptoms.  This  seems  to  be  especially  the  case  when  the 
symptoms  are  of  a  convulsive  hind,  convulsions  being- 
known  to  result  from  excessive  depletion. 

The  general  condition  is  expressed  by  the  word  uremia,  'Uraemia.' 
which  must  be  held  to  imply  nothing  more  specific  than 
that  the  blood  is  altered  by  the  presence  of  materials  which 
in  their  own  shape,  or  under  another  guise,  ought  to  have 
passed  out  by  the  kidneys. 

O^Dinions  have  undergone  several  changes  of  late  years  Origin  of 
as  to  the  nature  of  the  renal  function  ;  whether  the  kidney, 
like  a  filter  or  dialysing  apparatus,  merely  allows  of  the 
escape  of  materials  througli  it  in  the  shape  in  which  they 
are  presented  to  its  action,  or  whether  it  has  an  active 
power  of  construction,  discharging  as  urea  and  uric  acid 
matters  which  reach  it  in  some  other  shape.  The  older 
view,  that  the  essential  compounds  of  the  urine  are  not 
made  in  the  kidneys  but  only  removed  by  them,  was  con- 
tradicted by  the  researches  of  Zalesky  but  has  been  re- 
affirmed by  those  of  Grehant,^  who  has  shown  with  regard 
to  urea  at  least,  that  this  substance  will  accumulate  in  the 
blood  after  the  removal  of  the  kidneys  just  as  fast  as 
when  the  ureters  are  tied  the  glands  remaining  intact. 
And  the  conclusion  indicated,  that  urea  has  its  origin 
mainly  outside  the  kidney,  is  consistent  with  so  many 
other  observations,  particularly  with  those  which  assign  a 
large  production  of  urea  to  the  liver — the  estimations  by 
Cyon  of  the  proportion  of  urea  in  the  blood  which  enters 
and  that  which  leaves  the  liver,  and  the  diminished  excre- 
tion of  this  substance  by  the  kidneys  under  the  influence 
of  hepatic  disease,  yellow  atrophy  or  extensive  abscess — 
that  we  may  adopt  it  as  one  to  which  much  probability 

'  Zaleslvj,  '  Eesearches  upon  Uraemia,'  Tubingen,  1865.  '  Kesearchcs  ui^on 
the  excretion  of  Urea,'  by  Nestor  Grehaut.  'Archives  do  Physiologie,'  par 
lirown-Sequard,  1870. 
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pertains.     How  far  we  may  extend  tlie  conclusion  to  uric 
acid  is  not  certain,  but  there  appears  to  be  little  doubt 
that  urea  at  least  is  mainly  of  extrarenal  origin.     Look- 
ing at  the  large  amount  of  urea  which  is  daily  made  in 
health,  and  if  it  be  chiefly  made  externally  to  the  kidney 
there  is  no  reason  why  much   less  should   be   produced 
under  many  of  the  circumstances  of  renal  disease,  it  is  not 
possible  but  to  attribute  important  results  to  the  amount 
of  accumulation   which  the   diminished   discharge  must 
often  lead  us  to  infer.     Urea  has  been  taken  harmlessly 
into  the  stomach  and  injected  into  the  veins  with  no  re- 
sult beyond  increase  of  urine,  but  such  experiments  have 
been  made  upon  animals  whose  healthy  kidneys  could  re- 
spond to  the  call  and  quickly  remove  the  excess  ;  with  the 
exit  closed  by  disease  the  result  may  be  very  different. 
The  symptoms  of  uraemia  may  be  in  part  due  either  to 
urea  as  such,  or  to  matters  which  have  resulted  from  its 
decomposition. 

Carbonate  of  ammonia — the  result  of  the  transforma- 
tion of  urea — has  been  regarded  as  the  source  of  much 
mischief.  This  hypothesis  is  due  to  Frerichs.  It  is  known 
that  the  ammonia  which  always  exists  in  the  breath  is  in- 
creased in  quantity  when  the  kidneys  are  diseased.  It  is 
known,  also,  that  the  injection  of  carbonate  of  ammonia 
into  a  vein  causes  convulsions  and  nervous  disturbance. 
But  the  exhalation  of  the  ammonia  b}^  the  lungs  is  so 
rapid,  that  a  very  large  quantity  may  be  introduced  into 
the  circulation  with  only  temporary  results.  It  cannot  be 
supposed  that  this  substance  can  be  made  in  the  body 
faster  than  such  experiments  show  that  it  passes  off  in  the 
breath.  Ammonia  has  indeed  been  obtained  from  the 
blood  in  cases  of  renal  disease,  but  there  is  little  doubt 
that  it  has  resulted  from  changes  in  that  fluid  after  its 
removal  from  the  body.^ 

It  is  probable  that  the  symptoms  of  blood-poisoning  in 
renal  disease  are  not  produced  by  one  chemical  substance 


^  Hammond    on    Uraeaiic 
Sciences/  18G1,  p.  64. 


Intoxication.     'American  Journal  of  Medical 
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only,  but  that  many  are  concerned  in  the  result,  perhaps 
in  different  measures  in  different  conditions  of  disease. 
The  toxic  symptoms  which  result  from  a  mechanical  ob- 
struction of  the  ureter,  are  widely  different  from  those 
which  ensue  when  the  hindrance  is  in  the  kidney  tubes, 
and  those  of  acute  nephritis  again  may  be  different  from 
those  of  granular  degeneration.  It  is  not  likely  that  the 
state  of  blood  is  quite  the  same  in  all.  Urea  or  the  products 
of  its  decomposition,  uric  acid,  creatine,  creatinine,  and 
a  variety  of  substances  under  the  general  name  of  extrac- 
tives, may  all  play  the  part  of  retained  excreta  and  disjjlay 
each  its  own  toxic  influence.  We  must  also  attribute  Otlier 
something  to  the  loss  of  corj^uscles  and  of  albumen,  as  well 
as  to  the  increase  of  water.  Especial  symptoms,  such  as  a 
proneness  to  the  deposition  of  fibrin  in  the  vessels,  result 
from  an  excess  of  this  substance  in  the  blood. 

The  symptoms  which  result  from  such  changes  in  the 
blood  as  have  been  described,  have  been  sufficiently  indi-  Symptomg 
cated  in  the  particular  account  of  each  disorder.     Some  state  of 
of  the  distiarbances  which  have  formerly  been  assigned  to  ^l^od. 
uraemia  are  now    known  to   depend  upon  specific   local 
changes.     The  diarrhcBa  of  the  lardaceous  disease  depends 
upon  alteration  in  the  intestinal  vessels ;  the  vomiting 
and  dyspepsia  often  upon  similar  alterations  in  the  vessels 
of  the  stomach  ;  most  of  the  affections  of  vision  which  ac- 
company renal  disease  upon  morbid  changes  in  the  retina. 
But  there  remain  many,   and  most  gTave,    affections    of 
which  the  cause  lies  in  the  state  of  the  blood. 

Of  these  the  most  important  are  the  disorders  of  the 
nervous  system,  the  coma,  and  epileptiform  attacks  by 
which  renal  disorders  are  so  often  terminated,  and  the 
lesser  affections,  drowsiness,  headache,  cramps,  and  con- 
vulsive movements,  as  well  as  various  alterations  in  the 
temper  and  state  of  mind.  Vomiting  is  often  a  prominent 
symptom,  and  it  is  said  that  urea  and  carbonate  of  am- 
monia have  been  found  in  the  matter  discharged  from  the 
stomach.  Diarrhoea,  though  it  sometimes  occurs,  is  less 
frequently  present,  except  when  associated  with  the  larda- 
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ceous  change.  There  is  reason  to  believe  that  many  of 
the  inflammatory  disorders  which  are  apt  to  come  on  ap- 
parently spontaneously  in  the  course  of  renal  disease,  re- 
sult directly  from  the  condition  of  the  blood.  It  has  been 
shown  that  the  injection  of  urine  or  urea  into  the  circula- 
tion of  animals  frequently  sets  up  pleurisy  and  pericar- 
ditis, and  it  seems  that  the  urinary  excreta,  when  present 
in  the  blood,  have  an  irritant  effect  upon  the  tissues. 
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CHAPTER  XYII. 

GENERAL  C0MPABI80N  OF  THE  THREE  FORMS 
OF  RENAL  DISEASE  WHICH  HAVE  BEEN 
CONSIDERED. 

It  may  be  worth  while  to  place  in  apposition  some  of  the 
details  which  are  spread  over  the  preceding  pages.  A 
table  relating  to  the  ages  selected  by  each  disease,  and 
another,  showing  the  symptoms  proper  to  each,  have  been 
compUed  from  the  particulars  which  have  been  already 
given. 

The  following  table  and  diagram  show  the  distribution 
of  each  form  of  disease  among  the  decennial  periods  of 
life. 


Age,  in  relation  to  Renal  Disease. 

Table  sJwwing  Age  at  tvhich  the  three  forms  of  Albuminuria  ter- 
minate fatally,  calculated  from  cases  under  the  observation  of 
the  Author. 

PERCENTAGE    OP    CASES    FATAL    AT    DIFFEBENT    PEEIODS. 


Tubal 

Granular 

Lardaceous 

Age 

Nephritis 

Degeneration 

Disease 

From     0 

to  10  . 

37 

0 

5 

„      11 

»    20  . 

17 

1 

18 

„      21 

„    30  . 

23 

11 

35 

„      31 

„   40  . 

13 

18 

16 

.,      41 

„   50  . 

10 

30 

16 

„      51 

„   60  . 

0 

32 

6 

„      61 

„    70  . 

0 

6 

5 

„      71 

„    80  . 

0 

2 

0 
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Diagram,  constmded  from  the  preceding  Table,  slioiving  the  Mor- 
tality produced  by  each  Disease  at  the  different  periods  of  life. 
Each  decade  is  represented  by  a  vertical  column,  the  mortality 
by  the  height  of  the  curve. 
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It  is  seen  that  nephritis  is  a  disease  of  youth  causing- 
most  deaths  in  the  first  decade  coincidentlj  with  the 
prevalence  of  scarlatina ;  many  in  the  third,  when  the 
toils  and  exposures  of  active  life  are  perhaps  most  prolific 
of  evil.  Granular  degeneration,  all  but  unknown  where 
nephritis  is  most  prevalent,  belongs  to  middle  and  advanc- 
ing life,  and  is  most  fatal  between  fifty  and   sixty.     The 
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one  floiu'islies  upon  the  febrile  accidents  of  childhood  and 
the  susceptibility  of  youth ;  the  other  developes  when  the 
habits  of  life  begin  to  tell  and  the  effects  of  age  to  appear. 
The  lardaceous  disorder  has  little  to  do  with  either  extreme 
of  the  mortal  course  ;  it  has  no  relation  either  with  the 
especial  disorders  of  childhood  or  the  deteriorations  of 
declining  life  :  but  is  chiefly  associated  with  the  vices  of 
early  maturity  and  with  tubercle  and  struma  disorders 
more  incident  to  the  young  than  the  old,  and  in  their 
suppurative  form  to  youth  rather  than  childhood. 

The   preceding   table    shows    in  numerical  detail  the  Compa- 
clinical  distinctions  which  separate  the    three    diseases,  yymptoms. 
which  it  is  the  object  of  the  present  work  to  distinguish. 
All  the  numbers  given  are  necessarily  below  the  truth  in 
proportion  as  the  symptoms  which  they  represent  are  liable 
to  evade  notice. 

Briefly  reviewing  the  more  important  details,  it  is  seen  Iliema- 
that  hsematuria  and  pain  in  the  loins  belong  more  espe- 
cially to  nephritis. 

Dropsical  affections  and  their  immediate  consequences  Dropsy. 
are  by  far  the  most  frequent  with  nephritis  ;  while  they 
appear  less  common  with  the  lardaceous  disease  than  with 
granular  degeneration.  With  regard,  however,  to  the 
lardaceous  change,  it  must  be  considered  that  many  of  the 
cases  upon  which  the  table  is  based  terminated,  as  far  as 
the  kidneys  were  concerned,  prematurely.  Death  was  in 
not  a  few  instances  due  mainly  to  the  affection — phthisis 
or  caries — from  which  the  disease  had  sprung,  and 
occurred  before  the  renal  symptoms  had  attained  their 
lull  development.  In  cases  which  are  able  to  progress  to 
their  renal  ending,  it  is  probable  that  dropsy  is  more 
common  than  with  granular  degeneration. 

Pneumonia,  pleurisy,  and  peritonitis,  more  often  result  Inflamma- 
from  nephritis  than  from  the  other  varieties  of  renal  pUcations. 
disease. 

Bronchitis,  most  common  with  the  granular  kidney, 
is,  nevertheless,  often  associated  with  the  inflammatory. 
Pericarditis  is  conspicuously  the  property  of  the  granular 
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Heart  and 
vessels. 


Haemor- 
rhages. 


Diarrhoea. 

Vomiting. 


Head 

symptoms. 


condition ;  endocarditis  or  fibrinous  deposition  upon  the 
valves  of  the  lardaceous. 

The  tubal  aflfection,  with  its  great  liability  to  dropsi- 
cal and  inflammatorj  complications,  is  exempt  from  the 
disorders  which  belong  to  the  circulating  system,  the  more 
completely  the  more  recent  the  attack.  Hypertrophy  of 
the  heart  with  cardio-vascular  thickening,  of  which  it  is 
the  sign,  is  commonly  linked  with  the  granular  kidney  ;  it 
is  indeed  nearly  unknown  with  renal  disease  unless  fibrosis 
at  least  takes  a  part ;  or,  in  other  words  does  not  occur  but 
with  disease  which  is  so  chronic  as  to  have  become  thus 
complicated,  Hsemorrhagic  accidents,  depending  as  they 
do  ujDon  structural  changes  of  vessel,  are  seldom  associated 
with  the  acute  disease.  And  they  are  more  prone  to  result 
from  the  concurrence  of  vascular  disease,  high  tension, 
and  cardiac  hypertrophy,  which  is  the  attribute  of  the 
granular  kidney,  than  from  the  special  arterial  change  of 
the  lardaceous,  unaccompanied,  as  it  usually  is,  with  either 
an  exaggerated  ventricle  or  distended  arteries.  With  the 
lardaceous  condition  there  appears  to  be  scarcely  any 
proclivity  to  cerebral  ha3morrhage,  one  of  the  most  mis- 
chievous of  the  tendencies  of  the  granulai*,  Avhile  epistaxis 
is  frequent  with  both.  The  hajniorrhagic  disorder  of  the 
retina  characteristic  of  albuminuria  generally  belongs  to 
the  granular  kidney,  though  it  may  ensue  upon  either  of 
the  other  types  if  only  they  have  become  associated,  as 
they  do  sometimes,  though  rarely,  with  exaggerated 
arterial  tension  and  cardio-vascular  hypertrophy. 

Diarrhoea  belongs  especially  to  the  lardaceous  dis- 
order. It  occurs  sometimes  with  nephritis  ;  rarely  with 
granular  degeneration.  Vomiting  is  more  evenly  distri- 
buted. 

With  regard  to  both  these  symptoms,  they  may  be 
associated  either  with  ursemia  or  with  the  extension  of 
the  lardaceous  change  to  the  mucous  membrane.  When 
diarrhoea  or  vomiting  is  associated  with  the  waxy  kidney, 
the  latter  alteration  has  almost  invariably  happened. 

With  regard  to  head  symptoms,  the  difference  between 
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the  diseases  is  striking-.  Urccmic  affections  of  the  nervous 
system  may  be  looked  upon  as  the'natural  ending  of  the 
two  disorders  in  which  the  structural  change  is  essentially 
limited  to  the  kidnej's.  With  granular  degeneration  a 
larger  proportion  of  the  cases  are  fatal  in  this  manner 
than  Avith  nephritis,  where  inflammatoiy  complications 
so  frequently  cut  short  the  course  of  the  disease. 

There  is  a  difference  in  the  nature  of  the  attacks  which 
each  of  these  two  disorders  invites.  Convulsions  are  of 
general  occurrence  with  nephritis,  while  with  the  granular 
kidney,  though  convulsive  seizures  frequently  happen, 
there  is  a  still  greater  liability  to  simple  coma.  With  the 
lardaceous  disease  the  tendency  to  urajmic  attacks  of  either 
kind  is  but  small. 

As  to  gout,  it  is  pathologically  associated  only  with  the  Gout. 
granular  kidney.     If  it  occurs  with  either  of  the  other 
renal  diseases,  it  is  an  accidental  coincidence,  a  coinci- 
dence necessarily  rare  with  simple  nephritis,  by  reason  of 
the  youth  of  most  of  its  subjects. 
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Table  slioioing  the  Percentage  of  Secondary  and  other  Affections 
associated  with  the  three  forms  of  Albuminuria  lohich  have  been 
described.     Calculated  from  the  tables  already  given. 


Nephritis 

Granular 

Lnrdnceous 

Degeneration 

Kidney 

Urine,  etc. — 

Hsematuria         .... 

461 

15-0 

8-3 

Frequency  of  Micturition   . 

102 

197 

8  3 

Pain  in  Loins     .... 

25-6 

13-5 

10-4 

Dropsy,  etc.— 

(Edema 

97-4 

72-0 

68-7 

Ascites       ..... 

f)l-2 

264 

2o-0 

Hydrothorax      .... 

28-2 

33-6 

20 

Fluid  in  Pericardium . 

2-5 

4-3 

— 

Erysipelatous  inflammation 

20-5 

4-3 

6-2 

I XFLAIM  MATOR  Y 

Pneumonia         .... 

2o-6 

10-2 

18-7 

Pleurisy     ..... 

20-O 

10-2 

10  4 

Peritonitis 

12-8 

4-3 

8-3 

Pericarditis        .... 

2-5 

23-5 

6-2 

Endocarditis       .... 

— 

5-8 

2-0 

Bronchitis  ..... 

20-0 

35-4 

2-0 

Enteritis    ..... 

— 

4-3 

20 

Croup  and  Diphtheria 

10-2 

— 

— 

Circulating  System,  Hjemorehage, 

ETC. — ■ 

Hypertrophy  of  Heart 

— 

45-4 

20 

Apoplexy  (sanguineous) 

— 

4-3 

— 

Epistaxis   ..... 

— 

5-8 

4-1 

Hematemesis      .... 

— 

4-3 

— 

Purpura     ..... 

2-5 

— 

4-1 

Affection  of  Eetina>  . 

— 

73 

— 

Mucous  Fluxes — 

Vomiting    ..... 

23-0 

25-0 

22-9 

Diarrhoea  ..... 

12-8 

2-9 

45-8 

Uremic  Affections  of  Brain — 

Con^nilsions        .... 

25-6 

161 

6-2 

Coma,  without  convulsions 

51 

20-5 

41 

Other  cerebral  symptoms    . 

10-2 

19-7 

2-0 

Gout 

— 

235 

41 

'  It  is  not  to  be  inferred  that  the  retinal  affection  never  occurs  with  the 
nephritic  and  laixlaceous  conditions,  but  only  that  there  chanced  to  be  no  ex- 
ample of  this  concurrence  in  the  series  of  cases  upon  the  analysis  of  which 
this  table  is  founded. 
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CHAPTER   XVTII. 


ALCOHOL    AS  A    CAUSE   OF  RENAL   DISEASE. 


General 
use,  a 
source  of 
error. 


In  estimating  the  effect  of  spirituous  liquors  upon  tlie 
kidneys,  it  is  necessary  to  exercise  considerable  caution. 
Any  agent  wliicli  is  tliouglit  to  be  powerful  for  evil  is 
certain  to  be  credited  with  mischief  which  it  has  had  no 
share  in  producing. 

The  use  of  alcoholic  drinks  in  some  shape  is  almost 
universal.  Among  hospital  patients  in  England  there  are 
but  few  male  adults  who  cannot  be  convicted  of  a  some- 
what liberal  use  of  beer  or  gin,  while  in  Scotland  whiskey- 
drinkers  are  relatively  as  numerous.  There  is  probably 
no  disease  which  is  common  in  London  or  Edinburgh  of 
which  a  majority  of  the  men  who  suffer  from  it  could  not 
be  convicted  of  intemperance  in  the  article  of  alcoholic 
liquor.  But  to  suppose  that  every  disease  Avhicli  affects  a 
person  of  such  habits  results  from  the  action  of  the  liquor 
is  equivalent  to  believing  that  drunkenness  confers  a  pro- 
tection from  all  diseases  excepting  such  as  are  consequent 
upon  itself. 

Among  those  who  have  become  the  subjects  of  renal 
disease  we  shall,  unless  alcohol  act  as  a  preventive,  neces- 
sarily find  a  large  proportion  who  have  been  somewhat 
liberal  in  the  use  of  this  stimulant.  The  statement 
of  Dr.,  now  worthily  Sir  Robert,  Christison,  that  three- 
fourths,  or  even  four-fifths,  of  the  cases  of  granular  de- 
generation of  the  kidneys  which  occur  in  Edinburgh  are 
referable  to  a  greater  or  less  degree  of  intemperance,  may 
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be  interpreted  to  mean  that  the  majority  of  Scotchmen 
drink  whiskey  to  what  Dr.  Christison  considers  an  intem- 
perate extent.' 

In  order  to  obtain  evidence  relating  to  the  action  of  Patholo- 
alcohol  upon  tlie  kidneys,  I  have  examined  into  the  morbid  fyjdenco 
appearances  found  in  the  bodies  of  persons  who  have  died 
of  delirium  tremens,  presuming  upon  such  an  end  as  evi- 
dence of  inebriate  habits ;  and  also  into  those  of  persons 
employed  in  the  liquor  trades,  potmen,  draymen,  cellar- 
men  and  the  like,  who  have  been  able  to  obtain  drink 
without  paying  for  it  save  pathologically,  an  opportunity  of 
which  the  averao;e  Enoflishman  seldom  fails  to  take  advan- 
tage ;  and  finally  I  have  collected  such  observations  as 
appear  to  be  trustworthy  relating  to  the  post-mortem  con- 
dition of  individuals  who,  having  been  notorious  drunkards, 
have  met  with  violent  death. 

From  the  records  of  St.  George's  Hospital  from  the  Kidney 

after  death 

year  1841  to  the  year  1871,  I  have  been  able  to  obtain  the  by  deli- 
details  of  fifty-eiofht  examinations,  all  of  adult  males,  who  ""^"^ 

^        "  ,  ,  ,  tremens. 

had  died  in  the  medical  or  surgical  wards  of  delirium 
tremens.  From  the  same  source  I  have  taken  for  com- 
parison the  same  number  of  the  examinations  of  men  who 
had  met  with  accidental  death,  excluding  such  as  had 
been  notoriously  drunken.  It  may  be  fairly  presumed 
that  the  victims  of  delirium  tremens  had  been  on  the 
whole  more  addicted  to  drinking  than  those  who  died  of 
simple  accident. 

Kidneys  after  death,  luith  delirium  tremens,  and  from  accident  with- 
out Tinown  intem'perance.     All  of  adult  males. 


Condition  of  Kidneys 

Delirium  tremens 
58  cases 

Accident 
58  cases 

Natural 

Congested 

Slight  or  uncertain  change  in  cortex    . 
Large,  smooth,  mottled       .... 
Granular  surfaces       ..... 
Cysts  without  other  change 

28 
15 
5 
3 
6 
1 

34 

7 
1 
1 
8 

7 

Average  age  of  delirium  tremens  patients,  38  years. 
„  accident  „  41      „ 

'  Christison  '  On  Granular  Degeneration  of  the  Kidneys,'  p.  110.  In  the 
term  granular  degeneration  this  author  includes  several  varieties  of  renal 
disease. 
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Kidneys 
under  the 
influence 
of  an 
alcoholic 
vocation. 


Assuming,  as  we  safely  may,  that  most  of  the  victims 
of  delirium  tremens  have  been  habituated  to  alcoholic 
excess,  we  find  in  this  fraternity  of  drunkards  what  to 
many  persons  may  be  a  surprisingly  small  increase  of  renal 
disease.  It  must  be  observed,  however,  that  the  cases  of 
accidental  death  are  taken  without  exclusion  as  to  trade, 
so  that  a  certain  proportion  of  lead-workers,  of  whose 
calling  granular  degeneration  is  a  necessary  result,  have 
been  admitted. 

The  slight  increase  of  renal  disease  with  delirium 
tremens  is  due  to  congestion  and  tubal  disturbance ;  it  is 
to  be  noted,  however,  as  somewhat  qualifying  the  conclu- 
sion to  Avhich  the  scarcity  of  granular  degeneration  in  this 
series  points,  that  the  subjects  of  delirium  tremens  average 
three  years  younger  than  those  of  accident. 

In  the  next  place  I  shall  reproduce  from  the  '  Medico- 
Chirurgical  Transactions  '  *  a  statement  compiled  from  the 
same  sources,  displaying  the  renal  pathology  of  the 
brewery  and  gin-shop  as  contrasted  with  that  of  the  non- 
alcoholic pursuits  of  the  working  class.  The  condition  of 
the  kidneys  as  observed  after  death  is  given  in  149  dis- 
pensers of  liquor,  three  of  whom  were  barmaids,  the  rest 
were  chiefly  potmen,  waiters,  cellarmen,  draymen,  and 
publicans.  For  comparison  is  annexed  a  similar  abstract 
from  the  same  books,  referring  to  the  same  number  of 
grown  persons  of  each  sex  taken  (except  that  workers  in 
lead  were  excluded  as  tending  to  obscure  the  result)  with- 
out selection  save  that  they  were  all  commercially  uncon- 
cerned with  liquor  and  none  ostensibly  inebriate. 

Post-mortem  Coyidltion  of  Kidneys  in  149  Persons  of  each  class. 


Engaged  in  the 
Liquor  trade 

Not  engaged  in 
the  Liquor  trade 

Natubat,          ..... 

Hyperjemia  : 

Congested         .... 
Congested  and  enlarged    . 

49 

18 
10 

48 

18 
5 

28 

23 

"  The  paper  referred  to  is  in  the  '  Medi-co-Chirurgical  Transactions '  for  the 
year  1873. 
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Tost-mortem  Condition  of  Kidneys  (continued). 


Engatred 

Not  enpraged 

in  the 

in  the 

TrBAL  Changes: 

Liquor  trade. 

Liquor  trade. 

Coarse ...... 

3 

3 

Coarse  and  enlarged 

4 

1 

Slight  or  uncertain  change  in  cortex 

2 

4 

Large,  smooth,  mottled  ' 

5 

9 

Mottled,    normal    size,    grey   de- 

posit in  cones    .... 

0 

1 

Smooth,     pale,    yellow     or    grey. 

cortex  shrunk    .... 
Fatty  Change : 

1 

1 

15 

19 

Fatty  or  flabhy     .... 

2 

1 

Fatty  or  flabby  and  enlarged 
Laedaceotts 

3 

3 

5 

4 

3 

6 

InTERTUBAL,    FlBKOlD    INCREASE  : 

Cysts  without  otlier  change  . 

1 

2 

Cysts  and  depressions  . 

3 

1 

Cysts  and  tubercles 

0 

1 

Slightly  granular  .... 

10 

11 

Highly  granular    .... 

18 

15 

Granular  +  pyelitis 

1 

0 

Granular  +  tubercles    . 

1 

0 

Granular  +  conversion    of     other 

kidney  into  a  cretaceous  mass  . 

0 

1 

Granular  +  stone 

Pyelitis          .         .         ... 

1 

0 

36 

31 

0 

2 

Abscesses  in  kidney  associated  with 

pyelitis 

1 

6 

Abscess  from  py?emia    . 

1 

1 

Abscess  of  uncertain  nature  . 

1 

0 

Tubercular  disease 

8 

4 

One     converted     into     cretaceous 

mass,  other  natural   . 

0 

1 

Cancer 

1 

1 

Fibrinous    blocks,    without    other 

change       

0 

2 

Stone    ...... 

2 

1 

'  It  is  possible  that  some  of  the  kidneys  thus  described  in  the  earlier  re- 
cords were  lardaceous,  in  which  case  the  preponderance  of  lardaceous  disease 
in  the  non-alcoholic  series  would  probably  be  greater  than  is  represented. 
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Symptoms  referable  to  Albuminuria  in  tlie  preceding  cases.^ 


Engaged  in  the 

Not  engaged  in 

Liquor  trade 

the  Liquor  trade 

Number  of  cases  in  which  renal  symptoms 

of  any  kind  were  prominent 

20 

26 

Renal  cedema  occurred  in       . 

14 

18 

Internal    dropsy,   apparently  renal,  oc- 

curred in  . 

4 

6 

Albuminuria  found  in    . 

23 

29 

Cerebral  urtemia  (coma,  convulsions,  &c.) 

5 

3 

Death  from  renal  disease  (directly)  - 

10 

14 

The  preceding  details,  gathered  as  they  are  from  care- 
ful post-mortem  work,  afibrd  a  comparison  of  a  very  trust- 
worthy kind.  The  classes,  indeed,  which  are  opposed  do 
not  contrast  the  results  of  alcohol  with  those  of  water — 
an  unattainable  comparison — nor  even  those  of  habitual 
drunkenness  and  invariable  sobriety;  but  they  show  the 
difference  of  more  and  less.  And  that  he  who  has  liquor 
always  at  hand  and  for  nothing  will  drink  more  than  his 
fellow  who  must  fetch  and  pay,  is  as  certain  as  the  virtue 
of  opportunity. 

The  table  shows,  first  that,  as  regards  changes  of  every 
kind,  congestive,  tubal,  or  interstitial,  which  affect  the 
secreting  structure,  the  sum  total  under  the  greater  influ- 
ence of  alcohol  amounts  to  86,  under  the  less  to  8^.  In 
detail  it  is  seen  that  under  the  greater  alcoholic  influence 
were  14  instances  in  which  the  kidneys  were  either  en- 
larged and  congested  or  enlarged  and  coarse  against  6  in 
the  contrasted  series.  The  swollen  somewhat  hypersemic 
kidney  of  the  beer-drinker  is  indeed  no  unfamiliar  experi- 
ence. In  the  same  class  also  is  a  somewhat  greater 
tendency  to  fattiness  of  the  epithelium  :  such  an  infiltra- 
tion is  found  under  the  same  influence  in  many  organs 
and  tissues.  Next  there  is  a  larger  frequency  with  the 
more  liquor  of  interstitial  fibrosis  in  the  proportion  as 
evidenced  by  granulation  and  cysts  of  35  to  31  ;  or  as 

'  The  table  comprises  all  the  renal  symptoms  observed  in  the  cases  of  the 
two  series,  excepting  those  referred  to  pyelitis  or  renal  abscess,  tubercle,  or 
other  morbid  growths,  or  calculus.  These  are  excluded  for  the  sake  of  placing 
the  results  of  albuminuria  in  a  distinct  form. 

2  Sanguineous  apoplexy  is  not  included  here. 
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witnessed  by  granulation  only  of  31  to  27.  To  this  extent 
Ave  have  evidence  that  alcohol  affects  the  kidneys  both 
tubally  and  intertubally ;  and  to  adjust  the  balance  cor- 
rectly we  may  even  add  a  little  to  the  alcoholic  tale,  on 
the  score  that  the  persons  in  this  series  who  died  on  an 
average  at  36  had  less  time  to  unfold  their  inherent  pro- 
clivities than  those  with  whom*  they  are  compared  who 
reached  the  average  age  of  40.  But  with  all  allowance 
the  increase  is  slight  as  compared  with  the  increase  under 
the  same  influence  of  disease  in  other  situations.  Cir- 
rhosis of  the  liver  occurred  in  22  of  the  alcoholic  to  8  of 
the  opposed  series ;  tubercle  without  distinction  of  seat 
with  a  scarcely  smaller  preponderance  on  the  same  side. 

As  bearing  upon  the  development  of  some  kinds  of 
renal  disease,  especially  of  such  as  are  chronic,  latent,  and 
interstitial  under  an  alcoholic  vocation,  a  marked  increase 
is  to  be  noted  under  this  influence  of  simple  hypertrophy 
of  the  heart.  Of  this  there  were  15  instances  in  the 
alcoholic,  6  in  the  non-alcoholic  series.  Although  it  may 
be  possible  for  this  condition  to  be  brought  about  by 
causes  other  than  renal — changes  in  the  blood  and  its 
channels — yet  the  association  of  simple  ventricular  hyper- 
trophy with  renal  disease  is  so  frequent  that  it  is  not  pos- 
sible to  doubt  that  this  proportion  of  cardiac  change 
indicates  a  considerable,  though  perhaps  not  a  propor- 
tionate, increase  of  renal  fibrosis. 

Some  of  the  morbid  states  of  the  kidney  aj)pear  to  be 
nearly,  and  some  absolutely  unconnected  with  alcoholic 
influence.  The  large  white  kidney  of  nephritis  though, 
as  I  believe,  exceptionally  traceable  to  drink,  is  so  much 
more  often  due  to  scarlatina  and  cold  that  the  first  men- 
tioned agency  shows  no  result  in  the  table.  And  with  re- 
gard to  lardaceous  disease  not  only  is  this  disorder  less 
frequent  under  alcoholic  pursuits  than  with  others  which 
carry  a  greater  liability  to  the  injuries  upon  which  this 
change  often  ensues,  but  there  is  no  reason  on  any  ground 
to  believe  that  the  influence  of  alcohol  is  ever  directly 
concerned  in  its  production. 
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Finally,  I  may  refer  to  a  class  of  cases  which,  however, 
for  the  want  of  a  standard  of  comparison,  are  less  explicit 
in  their  teaching-  than  what  have  gone  before,  and  appeal 
to  the  valuable  papers  by  Dr.  Ogston,^  who  has  recorded 
with  minuteness  the  post-mortem  appearances  in  the 
bodies  of  117  persons  of  both  sexes,  who  had  been  'by 
habit  and  repute '  drunkards,  and  who  met  a  sudden 
death  by  accident  or  suicide.  The  kidneys  were  natural 
in  68  cases,  diseased  in  49.  The  alterations  were  as  fol- 
lows : — 

Kidneys  simply  enlarged    ....  7 

Congested .          .         .          .         .          .         .  13 

Fatty 9 

Granular  degeneration,   including  such   as 

were  described  as  shrunk  and  cysted        .  7 

Cortex  simply  shrunk         ....  9 

Nature  of  change  uncertain        .         .         .  -    3 

Containing  an  abscess          ....  1 

In  these  cases  the  most  frequent  departure  from  the 
natural  state  is  congestion.  Fatty  transformation,  or  in 
other  words,  occupation  of  the  tubes  by  fatty  epithelium, 
was  noted  in  9  cases  of  the  117,  while  granular  degenera- 
tion occurred  in  but  7,  a  proportion  probably  not  larger 
than  would  have  been  found  in  the  same  number  of  per- 
sons of  ordinary  habits. 

Another  writer.  Dr.  Peter,  of  New  York,  who  has 
examined  the  bodies  of  nearly  seventy  persons  '  who  had 
died  from  the  excessive  use  of  ardent  spirits,'  thus  sums 
up  the  changes  observed  in  the  kidneys : — 

'  The  kidneys  are  generally  somewhat  enlarged,  flabby, 
their  cortical  substance  infiltrated  in  numerous  small  spots, 
with  a  whitish  matter,  either  albuminous  or  fatty.  Occa- 
sionally they  are  granular.'  ^ 

From  the  pathological  facts  which  have  been  brought 
forward  it  will  now  be  possible  to  form  an  estimate  as  to 
effect  of  alcohol  in  causing  renal  disease,  which  shall  be 
based  simply  upon  observation. 

•  See  paper  by  Dr.  Ogston,  of  Aberdeen,  '  Med.  Chir.  Eeview,'  vols.  xiii. 
and  xiy. 

2  '  New  York  Journal  of  Medicine,'  November  1844. 
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Lardaceous  change  may  be  at  once  pvit  aside  as 
havinof  no  association  Avith  this  cause  of  disease.  Great 
alcohohc  excess  may  produce  acute  renal  inflammation 
and  the  large  white  kidney,  but  the  disorder  of  this  origin 
is  exceedingly  infrequent  compared  to  the  instances  in 
which  it  is  traced  to  other  causes.  With  the  kidney,  as 
with  other  organs,  the  effect  of  alcohol  is  in  the  production 
of  chronic,  not  acute,  changes.  Sub-inflammatory  tubal 
changes  occur,  evinced  by  various  degrees  of  congestion 
and  enlargement  of  the  gland,  and  as  in  other  organs 
under  the  same  influence  the  epithelium  may  become 
fatty.  Besides  these  tubal,  or  chiefly  tubal,  changes  a 
result  in  interstitial  fibrosis  is  to  be  recognised.  Other 
causes  of  the  granular  kidney  are  greatly  more  frequent 
than  is  this ;  other  results  of  drinking  are  greatly  more 
frequent  than  is  the  granular  kidney  ;  but,  nevertheless, 
this  type  of  renal  disease  or  some  degree  of  the  fibrotic 
exaggeration  which  is  its  essential,  is  an  appreciable 
result  of  alcoholic  excess.  This  is  more  clearly  shown  in 
the  comparison  based  upon  vocation  than  in  any  other  of 
the  statements  which  have  been  brought  forward  ;  and  in 
this  it  is  to  be  remarked  that  the  frequency  of  simple 
cardiac  hypertrophy,  which  may  be  taken  in  ordinary 
circumstances  as  of  renal  origin,  is  enhanced  out  of  pro- 
portion to  obvious  renal  disease.  Possibly  in  some 
instances  the  kidneys  were  fibrotic  when  they  passed  for 
healthy ;  and  not  improbably  the  influence  of  the  poison, 
otherwise  than  renally,  may  have  had  something  to  do 
with  determining  this  condition. 

As  bearing   upon  the  infrequency   of   granulation  of  Concur- 
the  kidney  as  compared  with  cirrhosis  of  the  liver  as  a  granular 
result  of  liquor,    I   may  mention  that  in  forty  cases  of  ^.'j'^j"°^ 
cirrhosis  of  the  liver,  in  which  that  change  had  occurred  cirrliosis 
independently  of  disease  of  the   heart,  and  was  for  the  °^  ^''*'^^- 
most  part  associated  with  spirit- drinking,  the  kidneys  were 
found  to  be  granular  but  in  eight,  this  disorder  being 
generally  in  a  comparatively  early  stage.     These  propor- 
tions show   the  remote   subservience  which  the  kidneys 
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acknowledge  to  the  property  of  alcohol,  in  virtue  of  which 
it  renders  the  liver  cirrhose. 
Different  The   different   relations    w^hich    the    kidney   and    the 

reffards '  ^^  li'^er  hold  towards  the  stomach  may  explain  the  inequality 
drink,  of  wliich  exists.  Spii'it,  or  anything  which  is  absorbed  by 
Mney.  ^^^  gastric  blood-vessels,  is  carried  directly  to  the  liver  by 
the  portal  vein.  It  is  then  mixed  with  the  blood  of  the 
ascending  cava,  and  conveyed  to  the  lungs,  and  cannot 
reach  the  kidney  or  any  part  of  the  general  circulation 
until  it  has  been  subjected  to  the  action  of  both  the  liver 
and  the  lungs,  and  become  incorporated  with  the  general 
mass  of  circulating  blood.  It  may,  therefore,  be  believed 
that  alcohol,  however  tending  to  produce  increased  growth 
of  fibrous  tissue  in  the  parts  which  it  reaches  in  a  com- 
paratively unmodified  form,  exerts  a  smaller  influence  of 
this  kind  upon  the  kidneys.  When  indeed  a  large  quantity 
has  been  taken,  the  whole  system  may  be  saturated,  and 
alcohol  may  be  excreted  with  the  urine.  A  case  is  even 
reported  by  Dr.  Ogston  in  which  the  urine  of  a  person 
who  had  died  drunk  was  so  much  charged  with  this  fluid 
as  to  give  off"  vapour  which  caught  fire  over  the  flame  of  a 
lamp.  From  such  facts,  and  from  the  known  diuretic 
action  of  alcoholic  liquors,  there  can  be  no  doubt  that  the 
kidneys  take  a  share  in  removing  any  superfluity  from  the 
system,  and  it  has  been  shown  to  what  extent  they  sufi'er 
in  consequence,  but  they  are  not  exposed  to  the  immediate 
action  of  the  spirit,  as  are  the  structures  which  intercept 
it  on  its  road  and  take  toll  before  it  reaches  the  general 
circulation. 
Gout.  In  connection  with  the  association  of  renal  granulation 

with  alcohol,  a  word  may  be  said  with  regard  to  the  inter- 
vention of  gout.  Liquor  may  cause  gout,  and  with  the 
gout  the  kidneys  may  become  granular,  but  gout  from 
liquor  is  less  often  thus  accompanied  than  gout  from  lead; 
it  is  better  to  be  rich  than  poor,  to  drink  port  wine  than 
to  solder  pipes  or  use  a  house-painter's  brush. 

Thus,  while  we    allow    the    full    proportion   of   renal 
fibrosis  which  together  with  or  independently  of  gout  is 
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to  be  attributed  to  the  chronic  irritation  of  alcohol,  it  is 
as  certain  as  post-morteni  observation  can  make  it,  that  the 
liver,  not  for  the  present  to  touch  upon  morbid  changes  in 
the  lungs,  is  more  often  affected  by  the  same  influence ;  and 
as  resrards  tubal  and  diffuse  inflammation  it  is  evident 
that  their  more  acute  kinds,  though  occasionally  due  to 
alcoholic  excess,  are  so  much  more  often  produced  by  other 
causes,  that  this  one  is  in  this  respect  almost  insignificant 
in  its  numerical  results.  Alcohol  attacks  other  structures 
in  preference  to  the  kidneys.  As  causes  of  renal  disease 
there  are  other  agents,  the  more  obvious  and  immediate 
have  been  previously  considered,  which  are  greatly  more 
mischievous;  and  there  is  a  great  atmospheric  power, 
which  overshadows  all  the  other  circumstances  which  tend 
to  produce  renal  inflammation  or  granular  change. 

In  the  former  edition   of    this  work  I  supplemented  Evidence 
the  pathological  evidence  by  some  details   gathered  from  l^-^^l^  ' 
the  reports  of  the  Registrar-General,  but  later  research  fiom  re- 
into  these  sources  of  information  has  brought  out  so  much  R^egfstTar- 
discrepant  testimony  that  I  am  compelled  to  think  with    General. 
Dr.  Roberts  that  in  the  present  state  of  nomenclature  and 
registration    little    trustworthy     information    as    to    the 
relations  of  alcohol  and  disease   is  to  be  obtained  from 
these  sources  of  information. 

I  append  a  table  which  was  designed  to  show  the 
prevalence  of  diseases  of  the  kidney  and  liver  under 
different  degrees  of  intemperance  and  various  habits  of 
life ;  the  prevalence  of  each  cause  of  death  is  estimated  in 
relation  to  the  population  as  a  sounder  standard  than  the 
mortality ;  while  the  numbers  are  such  as  to  afford  large 
bases  for  inference.  For  the  reasons  I  have  stated  T 
shall  refrain  to  draw  any  conclusions  on  the  present  topic, 
though  in  some  respects  the  table  may  not  be  without 
interest.^ 

'  1861  was  taken  as  the  basis  of  the  table  as  a  year  of  census.  The 
table  which  has  reference  to  the  question  of  climate  as  well  as  that  of  drink 
is  intended  to  show  the  relations  of  different  naodes  of  life  in  regard  to  shelter 
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Beer  District  (comprising  all  England  and  Wales 

except  Devon  and  Hereford    . 
Cider  District  (comprising  Devon  and  Hereford) 
Whiskey  District  (all  Scotland)    . 
rLondon        ....... 

Extra -metropolitan  parts  of  Middlesetx,  Surrey 
and  Kent        ...... 

Agricultural  Counties  (comprising  Sussex,  Hants 
Berks,  Herts,  Bucks,  Oxfordshire,  Northamp- 
ton, Huntingdon,  Bedford,  Cambridge,  Essex 
Suffolk,  Norfolk,  Wilts,  Dorset,  Somerset 
Worcester,  Rutland,  Lincoln,  Notts,  and  East 
Riding) 

Agricultural  Counties  with  admixture  of  mining 
&c.  (comprising  Gloucester,  Leicester,  Cheshire 
North  Riding,  Cumberland,  Westmoreland 
Shropshire,  Monmouth,  and  North  Wales) 

Mining  Counties  (comprising  Northumberland 
Durham,  Derby,  and  Cornwall) 

Manufacturing  and  Mining  Counties  (comprising 

wick,  and  South  Wales) .... 

Insular  Districts 

Mainland — Rural  Districts 

Town  Districts    ...... 

O 

Great  Britain 
divided    ac- 
cording    to 
Beverage 

England  divi- 
ded   chiefly 
according  to 
Occupation 

Scotland     Re- 
gistration 
Districts 
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or  exposure,  as  -well  as  those  of  alcohol,  to  renal  disease.  With  regard  to  the 
latter,  the  proportionate  preponderance  of  alcoholism  and  of  uophria  or 
Bright's  disease  in  London  and  the  town  districts  of  Scotland  seems  to  point 
to  a  larger  connection  between  the  two  causes  of  death  than  other  information 
allows  us  to  admit.  But  with  regard  to  London  in  particular,  and  large  towns 
in  general  where  there  are  hospitals,  not  only  do  these  institutions  attract  the 
sick  from  rural  districts,  hut  in  them  disease  is  perhaps  somewhat  differently 
regarded  and  designated  than  in  country  places.  The  comparison,  therefore, 
between  tow'u  and  country  can  hardly  be  exact.  AVith  regard  to  different 
beverages,  "we  find  less  record  of  Bright's  disease  in  the  cider  district  than 
■where  beer  or  whiskey  is  the  drink  of  the  country.  As  touching  differences 
in  the  circumstances  of  the  laboui-ing  population,  confining  a  large  proportion 
of  them  to  buildings  or  mines,  or  condemning  as  many  to  face  all  weathers, 
we  find  the  advantage  of  shelter  less  apparent  than  might  have  been  expected. 
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CHAPTER  XIX. 
CLIMATE  IN  RELATION  TO  RENAL  DISEASE. 

Many  diseases,  like  plants  and  animals,  are  distributed 
over  the  surface  of  the  earth  in  obedience  to  laws  wliicli 
make  living-  subservient  to  inanimate  nature.  If  we  know 
the  range  of  temperature  of  a  country,  we  can  predict 
with  some  approach  to  accuracy  the  diseases  which  will 
be  found  among  the  inhabitants.  In  Arctic  climates, 
catarrhal  affections  of  the  organs  of  respiration ;  in  tem- 
perate countries,  tubercular  and  renal  disorders ;  within 
the  tropics,  dysentery,  hepatitis,  and  malarious  fevers, 
prevail. 

With  regard  to  renal  disease  in  particular,  it  will  be 
necessary  to  follow  its  distribution  somewhat  in  detail,  so 
as  to  ascertain  how  far  external  circumstances  are  able  to 
control  its  development.  The  recent  spread  of  schemes 
of  registration  has  given  us  a  means  of  measuring  the 
relative  frequency  of  fatal  diseases,  in  cities  which  present 
extreme  differences  of  climate.  The  army  medical  reports, 
under  the  superintendence  of  Dr.  Graham  Balfour,  fur- 
nish the  results  of  a  series  of  experiments  in  geographical 
medicine  such  as  could  have  been  made  in  no  age  but  the 
present,  and  by  no  nation  but  Great  Britain.  Our  mili- 
tary posts  are  ranged  like  sentinels  round  the  world ;  and 
extending  from  the  Arctic  circle  to  the  Equator  and  thence 
far  towards  the  South  Pole  they  are  exposed  at  the  same 
time  to  every  climate  and  every  season.  To  their  local 
influences  we  subject  with  all  the  exactitude  of  scientific 
experiment  bodies  of  men  of  the  same  race,  age,  occupa- 
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tion,  and  liabits,  eacli  with  a  staff  of  trained  observers 
and  an  nniforra  system  of  recording  the  issue.  Within  a 
more  narrow  area  we  may  appeal  to  the  registrars'  reports 
for  England  and  Scotland. 

To  deal  first  with  the  more  extended  and  probably  the 
more  exact  source  of  knowledge,  I  may  refer  to  a  table 
published  in  the  first  edition  of  this  work,  which  Avas 
compiled  from  the  first  six  volumes  of  the  army  medical 
reports,  all  which  had  as  yet  appeared,  which  showed 
albuminuria  to  be  more  frequent  among  the  troops  quar- 
tered in  Great  Britain  and  Australia  than,  to  speak  gene- 
rally, in  countries  decidedly  warmer  than  our  own,  India 
and  the  Oape,  and  the  shores  and  islands  of  the  Mediter- 
ranean. I  have  replaced  the  original  table  by  one  which 
gives  later  information,  and  comprises  a  greater  number 
of  particulars  both  as  to  disease  and  climate.  The  present 
table  commences  where  the  other  ended,  and  covers  the 
years  from  1865  to  1872  inclusive.  I  have  subjoined  a 
statement  of  the  frequency  of  syphilis  at  each  station,  as 
necessary  to  be  considered  in  relation  to  the  prevalence  of 
albuminuria,  a  proportion  of  which,  and  in  some  instances 
a  large  proportion,  is  dependent  on  lardaceous  disease. 
The  figures  referring  to  syphilis  are  calculated  from  the 
sum  of  admissions  for  primary  and  secondary  symptoms. 
The  admissions  and  deaths  for  Bright's  disease,  or,  as  it  is 
phrased  in  the  earlier  reports,  nephria,  are  kept  separate 
from  those  spoken  of  as  nephritis,  since  the  latter  term 
appears  to  be  sometimes  applied  to  painful  lumbar  dis- 
orders, not  necessarily  albuminuric.  The  greater  weight 
must  therefore  be  given  to  the  variations  recorded  under 
the  heading  '  Bright's  disease  ; '  though  since  it  is  probable 
that,  when  nephritis  is  fatal,  it  is  always  of  the  same 
nature,  the  deaths  enumerated  under  this  denomination 
may  be  taken  into  consideration,  together  with  those 
which  are  certainly  connected  with  albuminuria.  The 
figures,  whether  relating  to  disease  or  climate,  represent 
yearly  averages.  The  statements  refer  only  to  British 
as  distinguished   from  native  troops.      The  stations  are 
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arranged  according  to  the  average  of  admissions  from 
'  Bright's  disease '  in  relation  to  the  strength  of  the  gar- 
rison, beginning  with  the  most  frequent. 

The  equatorial  districts,  Ceylon,  Japan,  the  greater  Deduc- 
part  of  India,  the  West  Indies,   and   Cliina,  all  give  a  preceding 
large  proportion  of  renal  disease.       Our  knowledcre  of  the  tabula- 

.  .  .  .  tiou. 

disorders  -which  the  tropics  entail  upon  Europeans  enables 
us  to  say  that  this  is  mostly  lardaceous  ;  not  onl}^  does  this 
systemic  disorder  flourish  under  a  tropical  sky,  but  in  the 
regions  specified  it  is  to  be  noted  that  syphilis,  one  of  its 
great  causes,  is  especially  prevalent.  It  is  to  be  observed 
that  attacks  of  albuminuria  are  more  frequent  in  Bengal 
than  in  the  other  Presidencies  ;  a  difference  which  may  pos- 
sibly be  associated  Avith  the  greater  moisture  of  its  climate. 
Approaching  the  regions  of  the  lesser  renal  proclivity  it 
is  first  to  be  noted  that  in  British  America,  with  its  low 
average  and  great  variability  of  temperature,  the  albumi' 
nuric  disorders,  notwithstanding  that  the  proportion  of 
syphilis  is  not  such  as  to  indicate  much  lardaceous  disease, 
are  nearly  as  frequent  as  in  the  United  Kingdom ;  in 
Newfoundland,  indeed,  with  its  exceptional  humidity,  they 
would  seem  to  be  more  so,  so  far  as  we  can  venture 
to  draw  conclusions  from  the  small  number  of  troops 
imprisoned  in  that  island  of  mist.  With  the  higher  tem- 
perature of  New  Zealand  renal  disease  becomes  less 
frequent,  and  is  least  so  upon  the  sub-tropical  shores  and 
islands  of  the  Mediterranean,  and  the  solitary  outposts  of 
Mauritius  and  Bermuda  where  a  tropical  or  nearly  tropi- 
cal climate  is  tempered  by  a  vast  circumference  of  ocean. 
In  the  sub-tropical  range,  which  is  thus  comparatively 
exempt  from  renal  disease,  lie  the  Cape  and  St.  Helena, 
which  are,  on  the  whole,  lightly  affected,  notwithstanding 
the  prevalence  of  syphilis  at  those  stations. 

I  will  now  pass  to  information  gathered  from  other 
sources,  generally,  perhaps,  less  precise  than  what  has 
been  already  advanced,  but  by  no  means  destitute  of 
worth. 

The  mortality  from  renal  disease  in  several  great  cities 
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Eenal  dis-  — taking  cities  together  so  as  to  compare  similar  commu- 

ease  in  .    .            -it            , 

various  nities — IS  placed  next. 

cities,  The  proportion  of  deaths  from  renal  disease  to  the 

from 

registrars'  total  number  of  deaths  is  stated  at,  in — 

reports. 


Mean  Annual 

Temperature 

Aberdeen    ....... 

1  in        49 

47-0 

London 

89 

50-3 

Edinburgh 

95 

47-2 

Dundee 

„        107 

— 

Melbourne 

„        110 

57" 

Glasgow 

„        142 

4G-9 

Paris 

„        266 

624 

Bombay 

„     2,800 

80-6 

Genoa 

0  in  4,303 

61-0 

This  is  taken  from  published  registers  of  causes  of 
death.  As  renal  disease,  have  been  included  all  the 
deaths  which,  according  to  the  phraseology  in  use  in  each 
register,  are  assigned  to  Bright's  disease,  albuminuria, 
nephria,  nephritis  or  kidney  disease.  The  numbers  con- 
cerning the  towns  of  Great  Britain  relate  to  the  year 
1863  ;  with  regard  to  the  foreign  cities,  the  latest  sources  of 
information  in  each  case  have  been  used.  The  places  are 
arranged  according  to  their  liability  to  renal  disease.  The 
comparatively  cold  cities  of  Great  Britain  and  Australia 
come  first,  Aberdeen  occupying  a  bad  eminence  in  this 
respect.  Paris,  though  not  differing  very  much  in  tem- 
perature from  the  warmer  of  these,  has  a  somewhat  less 
proportion  of  renal  disease.  Genoa,  with  its  almost 
tropical  climate,  has  an  exemption  which,  for  reasons 
which  have  been  already  alluded  to,  does  not  extend  to 
Bombay. 

The  next  source  of  information  has  been  the  reports  of 
the  Eegistrar-General  for  England  and  Scotland,  which 
allow  of  comparisons  to  which  some  consideration  must 
be  attached,  though  no  systems  of  registration  record 
absolute  truth. 

The  proportion  of  deaths  from  albuminuria  or  kidney 
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disease  to  the  total  nnmber  of  deaths  from  specified 
causes  in  Great  Britain,  in  the  year  1863,  is  thus  dis- 
played : — 

In  England,  1  death  in  106  was  from  this  cause. 
„  Scotland,  ,,  109  ,, 

„  Wales,  „  131 

Of  the  several  divisions  of  Scotland  : — 

In  the  Mainland  rural  districts,  1  in  103  was  from  this  cause. 
„     To^-n  „  „     112 

„     Insular  „  „     188  ,, 

The  same  facts,  referring  to  many  of  the  counties  in 
detail,  selecting  those  to  which  observations  on  climate  can 
be  appended,  are  given  in  a  tabular  form.  The  numbers 
refer  to  the  year  1863  only,  excepting  where,  from  the 
smallness  of  the  numbers  or  some  other  source  of  error, 
it  was  thought  advisable  to  take  the  mean  of  two  conse- 

Tahle  sliowing  the  Mortalitij  from  Renal  Disease  in  several  counties 
of  England  with  the  annual  Mean  Temperattire  and  the  monthly 
range  of  variation. 


JMort.'ility 
from  renal 
disease 
in  United 
Kingdom, 
from 

registrars' 
reports. 


Deaths  from 

Annual  Mean 

Mean  monthly 

Renal  Disease 

Temperature 

■\'ar;ation  of 
Temperature 

Berkshire      .... 

1  in     71 

507 

34-3 

Middlesex     . 

„       73 

50-3 

36-5 

Dorset 

»      7o 

49-8 

33-7 

Sussex 

„      77 

51-2 

375 

Surrey 

„      78 

— 

— 

Cambridgeshire     . 

„       84 

49-8 

35-2 

Devon ' 

„       84 

51-3 

33-4 

Kent    . 

„       84 

50-3 

36-5 

Norfolk '       . 

„       84 

501 

33-4 

Somerset 

„       90 

49-2 

34-9 

Oxfordshire  . 

„       94 

51-1 

339 

Warwickshire 

„       96 

— 

— 

Northamptonshire 

„       98 

— 

— 

Hertfordshire ' 

„     103 

49-2 

36-9 

Westmoreland  '^ 

„     115 

— 

. — 

Cornwall '     . 

„     119 

f>\-5 

306 

Northumberland 

„     120 

46-8 

30-6 

Bedfordshire ' 

,,     121 

49-3 

29-2 

Lancashire ' 

„     137 

48-7 

330 

Cumberland 

„     lo2 

47  8 

31-5 

Durham 

,,     155 

— 



'   Observations  from  two  positions  within  the  county. 
*  Deaths  calculated  for  two  years. 

S   S 


Mean  giA^en, 


()18 


ALEUMINURIA. 


Chap.  XIX. 


General 
distribu- 
tion of 
renal 
disease. 


cutive  3"ears  ;  and  in  the  cases  of  Shetland,  Orkney,  Caith- 
ness, and  Sutherland,  where  the  numbers  refer  to  the 
Avhole  length  of  time  for  which  the  detailed  reports  have 
been  published. 

The  observations  as  to  temperature  refer  to  the  year 
1863  only.  Where  possible  the  mean  of  two  stations 
within  the  county  has  been  given. 

Corresponding  Table  for  Scotland. 


Deaths  from 

Annual  Mean 

Mean  monthly 

Benal  Disease 

Temperature 

variation  of 
Temperature 

1 

Aberdeen      .... 

1  in    53 

47-0 

30-7 

Caithness  ' 

„       67 

■ — 



Edinburgh  ^ 

„       82 

47-7 

31-8 

Fife      . 

„       94 

47-4 

31-5 

Perth  3 

„     lOJ 

48-5 

33-8 

Forfar 

,,     1<7 

47-8 

30-3 

Sutherland ' 

„     118 

47-0 

30-6 

Inverness 

„    rn 

46-5 

23-4 

Lanark 

„     143 

46-9 

26-6 

Orkney  ' 

.,     148 

4o-8 

22-7 

AjT 

„     163 

48-9 

23-1 

Ari^yll 

„     198 

47-3 

23-0 

Shetland '     . 

„     487 

43-8 

19-9 

The  counties  are  arranged  according  to  the  frequency 
of  renal  disease,  compared  with  other  causes  of  death. 
It  appears  that  the  county  of  Aberdeen  is  pre-eminent 
among  counties,  as  the  city  among  cities,  while  the  Shet- 
land Islands,  with  their  almost  arctic  climate,  enjoy  an 
immunity  from  the  disease  which  is  not  approached  by 
any  other  part  of  the  kingdom.  Further,  it  may  be- ob- 
served in  passing,  that  within  the  limits  of  each  kingdom, 
particularly  in  Scotland,  where  the  climatic  differences 
are  more  marked,  there  is  a  striking  general  correspon- 
dence between  the  amount  of  renal  disease  and  the 
changeability  of  the  temperature. 

The  details  which  have  been  brought  forward,  together 
with  others  which  will  be  adverted  to  in  passing,  may 


'  Deaths  ealcnlated  for  nine  years. 

2  Observations  from  two  positions  within  the  county. 

^  Deaths  caleulated  for  two  years. 


Mean  given. 
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serve  as  a  guide  to  the  geographical  distribution  of  renal 
disease. 

It  appears  that  though  lardaceous  disease  is  frequent 
between  the  tropics,  yet  that  albuminuria  as   a  primary 
disorder,  connected,  that  is,  with  renal  inflammation  or 
granular  change,  belongs  esj)ecially  to  the  temperate  zone  Most  fre- 
and  to  its  colder  districts.     It  is  discouraged  by  a  degree  temperate 
of  warmth  long  short  of  equatorial,  while,  more  tolerant  climates, 
of  cold  than  of  heat,  it  lessens   on  nearing   the  Arctic 
circle.     It  chiefly  abounds  where  the  mean  temperature 
is  not  far  removed  from  50°.     It  is  common  in  Paris,  in  Parts  of 
Germany,  in  the  United  States,  and  in  Great  Britain.  Em-ope, 

In  the  southern  hemisphere,  exposure  to  a  similar  Australia, 
climate  is  attended  with  the  same  results.  In  Melbourne, 
with  a  mean  temperatue  of  about  57°,  the  disease  appears 
to  be  scarcely  less  prevalent  than  in  London.  This  ap- 
pears from  the  results  of  general  registration,  while  the 
mortality  from  kidney  disease  in  the  Melbourne  civil 
hospital — one  death  in  thirteen — is  much  what  occurs  in 
similar  institutions  at  home.  Among  the  troops  quartered 
in  Australia  this  disease,  as  has  been  made  sufficiently 
apparent,  is  at  least  as  frequent  as  in  the  United  Kingdom. 
In  New  Zealand,  with  a  very  similar  mean  temperature, 
the  army  returns  show  less  of  it,  though  some  of  the 
comparative  diminution  must  be  ascribed  to  the  paucity 
of  syphilis  in  that  virtuous  colony. 

At  about  the  temperature  of  New  Zealand  the  fre-  New 
quency  of  renal  disease  begins  to  diminish,  and  on  passing  "" 
the  mean  of  60°  displays  an  extraordinary  diminution. 
Renal  disease,  putting  aside  that  of  lardaceous  origin,  is 
the  compatriot  of  wheat  and  barley  rather  than  of  the 
vine  and  the  olive.  It  abounds  wherever  the  climate, 
however  cold  during  the  winter,  is  warm  enough  in  the 
summer,  as  in  Canada,  to  bring  wheat  to  perfection  ;  and 
becomes  scarce  where  oranges  and  lemons  grow,  and  where 
deciduous  trees  as  generally  characteristic  of  the  scenery 
are  replaced  by  palms  and  other  tropical  endogens.  In 
other  words  it  prevails  wherever  the  heat  for  a  consider- 
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able  portion  of  the  year  is  what  would  ordinarily  be  called 
temperate,  whether  usually  so  as  in  Great  Britain  or 
so  for  a  large  portion  of  the  year  as  in  British  North 
America,  where  comparatively  mild  weather  divides  the 
year  with  continuous  frost. 

In  whichever  direction  we  leave  the  temperate  range 
we  find  albuminuria  less  common.  In  our  own  country, 
the  colder  Hebrides  are  comparatively  free,  while  the 
Shetland  Islands,  with  their  ungenial  summers  and  uni- 
formity of  cold  weather,  are  less  aifected  than  any  other 
part  of  the  kingdom. 

Still  further  north,  I  have  been  able,  through  the 
courtesy  of  Dr.  Hjaltelin,  the  chief  physician  of  Iceland, 
to  whom  I  am  glad  to  acknowledge  my  obligation,  to 
import  some  facts  of  modern  pathology  from  that  ancient 
seat  of  learning  and  civilisation.  In  answer  to  an  inquiry. 
Dr.  Hjaltelin  writes:  — 

'According  to  all  circumstances  which  I  have  been 
able  to  observe  in  Scandinavia,  Germany,  and  your  native 
country,  renal  diseases  are  no  doubt  far  more  common  in 
those  countries  than  in  Iceland ;  this  is,  no  doubt,  con- 
trary to  what  might  be  expected,  for  as  most  diseases 
resulting  from  cold  ought  to  be  far  more  common  than 
in  temperated  localities,  so  we  might  expect  to  find  the 
Morbus  Brightii  very  frequently  in  Iceland.  This  is,  as 
aforesaid,  by  no  means  the  case.' 

From  this  we  may  infer  that  albuminuria  is  rare  in 
Iceland.  '  Tht  shuddering  tenant  of  the  frigid  zone,' 
among  his  other  advantages  may  boast  his  freedom  from 
renal  disease.  And  in  the  uninhabited  polar  regions  it 
has  been  already  shown  that  renal  anasarca  is  not  one  of 
the  disorders  to  which  travellers  are  liable. 

Pursuing  the  enquiry  in  the  contrary  direction,  and 
leaving  temperate  for  warmer  latitudes,  we  find  that 
excepting  when  it  occurs  in  the  lardaceous  form,  as  the 
consequence  of  other  complaints,  the  disease  diminishes 
as  the  temperature  increases. 

On  the  Mediterranean  coast  albuminuria  is  extremely 
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rare.     Dr.  Chambers '  ascertained  that  at  Genoa,  where  Genoa. 
the  mortality  is  registered  much  as  in  London,  kidney 
disease  does  not  appear  as  a  cause  of  death,  while  the 
deaths  ascribed   to   anasarca   or   general   dropsy   are   in 
Genoa  1   in  239,  in  London  1  in  93.     The  same  writer 
compared   the    admissions    at   the   Milan   Hospital  with 
those  at  St.  Mary's  Hospital,  London,  with  the  object 
of  ascertaining   the   kinds   of  disease   prevalent   in   the 
neighbourhood  of  each.     At  Milan,  Bright's  disease,  or  Milan. 
dropsy  with  diseased  kidneys,  occurred  on  an  average  once 
in  2,807  admissions ;  while  at  St.  Mary's,  the  proportion 
was  1  in  31,  the  affection  being  nearly  a  hundred  times 
more  frequent  in  London  than  in  Milan,  for  the  same 
number  of  patients.     It  is  probable  that  this  difference 
is  somewhat  exaggerated.     From  the  rarity  of  the  disease 
in  Italy,  it  is  necessarily  but  little  understood,  and  pro- 
bably escapes  notice  more  often  than  in  London.     Eng- 
lish physicians,  however,  who  practise  in  Rome  speak  of  Rome. 
albuminuria  as  almost  unknown  there,  excepting  in  asso- 
ciation with  phthisis,  the  disease  being  probably  of  the 
lardaceous  variety,  and  consequent  upon  the  pulmonary 
disease. 

Keferring  to  the  army  reports,  we  find  that  the  troops  M&Hter 
quartered  at  Gibraltar,  Malta,  and  formerly  in  the  Ionian  ^'^'^'^^^ 

^  .         ,  garrison; 

Islands,  are  less  amenable  to  albuminuria  than  those  in 
Great  Britain,  New  Zealand,  or  Australia,  though  from 
their  necessarily  short  stay  the  climate  tells  less  upon 
them  than  upon  the  permanent  residents. 

The  same  exemption  from  renal  disease  is  found  at  Cape. 
the  Cape  of  Good  Hope,  where  the  mean  temperature  is 
almost  exactly  that  of  Malta. 

More  nearly  approaching  the  Equator  we  find  that 
with  tropical  heat  renal  disease  ^increases.  The  East  and 
West  Indies  in  this  respect  stand  much  in  the  same  posi- 
tion ;  renal  disease  is  frequent  in  the  garrisons  of  both, 
though  there  is  evidence  that  in  the  East  Indies  at  least 
such  disorders    are  comparatively  rare  among  the  civil 

'  Chambers  on  the  Climate  of  Italy. 
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population.     We  have  the  testimony  of  Sir  Ranald  Martin' 
as  to  the  rarity  in  India  of  diseases  of  the  lungs,  air-passages, 
and  kidneys  ;  and  the  results  of  registration  as  concerning 
the  city  of  Bombay  represent  that  renal  disorders  are  ex- 
ceedingly^ rare  compared  with  other  causes  of  death;  about 
one-tenth  as  common  as  in  Paris,  not  a  twentieth  so  com- 
mon  as   in  London.     But  as  in  other  tropical  countries 
albuminuria  in  some  shape  is  less  infrequent  than  in  the 
sub-ti-opical,  owing  to  the   circumstances,   among  which 
Dysentery    the  prevalence  of  dysentery  must  have  prominence,  which 
aiLuniinu-    Under  extreme  heat  favour  the  development  of  the  larda- 
"'^-  ceous  disease. 

Dr.  Morehead,  who  describes  Bright's  disease  as  com- 
mon among  the  hospital-frequenting  classes  of  Bombay, 
gives  the  details  of  a  large  number  of  cases  of  albuminuria 
which  came  under  his  observation  in  a  large  hospital  in 
tliat  city,  the  j)atients  being  chiefly  natives.  In  reading 
these  ample  and  explicit  reports  it  is  not  possible  to  avoid 
the  conclusion  that  the  disease  was  almost  invariably  of 
the  lardaceous  type,  and  very  often  the  result  of  dysentery. 
Diarrhoea  was  a  symptom  of  common  occurrence,  while 
ursemic  disturbance  was  generally  absent.  In  a  large 
number  of  cases  which  were  subjected  to  post-mortem 
examination  no  instance  was  found  of  simple  hypertrophy 
of  the  left  ventricle,  a  change  exceedingly  uncommon  as  a 
result  of  the  lardaceous  disease,  though  generally  present 
with  granular  degeneration.  We  cannot  but  conclude 
that  the  latter  condition,  and  probably  also  merely 
tubal  inflammation,  is  of  rare  occurrence  in  the  Indian 
peninsula. 

Thus,  then,  it  has  been  shown  that  albuminuria,  so  far 
as  it  is  dependent  uj)on  disease  primarily  renal,  is  more 
frequent  in  countries  which  have  a  similar  temperature  to 
our  own  than  in  those  which  are  either  much  warmer  or 
much  colder.  In  the  sub- tropical  range  the  disorder,  be  it 
of  what  sort  it  may,  is  infrequent  ;  between  the  tropics 
the  kinds  other  than  the  lardaceous  are  rare  ;  these  kinds 

'  Sir  R.  Martin  on  tlie  Influence  of  Tropical  Climates,  p,  0^9. 
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thrive  with  cold  to   a  certain   point,   but  do  not   appear 
among  arctic  complaints. 

The  prevalence  of  the  disorder  in  temperate  climates  Activity  of 
may  probably  be  explained  by  the  axiom  that  the  liability  varje^^viti, 
of    an    organ   to    disease,    particularly    to    inflammatory  tilmi'ite. 
disease,   bears    a   general    proportion    to    its    fujictional 
activity.     The  respiratory  organs  are  the  more  active  in 
cold,  the  kidneys  in  temperate,  the  liver  and  bowels  in 
hot,  climates.      It  has  been  shown  that  the  urea,   the 
chlorides,  and  the  other  constituents  of  urine,  decrease 
as  the  air  rises  in  temperature  above  49°.'     On  the  other 
hand,   it  is  believed — a  belief  which  is  consistent  with 
much  of  our  knowledge — that  the  urea  lessens  also  with 
severe  cold.'-     Dr.  E.  Smith  has  shown  that  even  in  Eng- 
land   during  an    exceptionally   cold   year,   less    urea  was 
secreted  by  himself  during  the  winter  than  during  the 
summer  months. 

Within  the  limits  of  temperature   in  which  primary  Varia- 
renal  disease  prevails  there  is  reason  to  believe  that  it  is  tompera- 
promoted  by  frequent  and  abrupt  changes.     Where  the  ture  pro- 
range  is  high,  as  at  the  Cape  of  Good  Hope,  there  may  be  renal  di.s- 
much  variability  with  little  renal  disease ;  but  where  the  ^'^^°- 
temperature,  as  in  the  United  Kingdom,  is  habitually  low 
enough  to  encourage  disease  of  this  nature  there,  so  far 
as  we  can  trust  the  results  of  registration,  it  is  the  more 
abundant  the  more  changeable  the  climate.     In  Scotland  Coast  of 
especially,  which  without  much  difference  in   the  habits 
of  the  people  comprises  within   a  small  compass  great 
varieties   of  climate,  and   therefore    is   well   adapted   to 
throw  light  upon  an  enquiry  such  as  occupies  our  atten- 
tion, the  correspondence  between  the  amount  of  renal 
disease  and  the  variability  of  temperature   is   striking. 
Tliis  is  well  shown  by  comparing  the  east  coast  with  the 
west.     On  the  western  coast,  where  there  is  scarcely  heat 
enough  in  summer  to  ripen  wheat,  but  where  the  winters 
are  warm  from  the  influence  of  the  Gulf  Stream,  so  that 

'  Parkes  on  the  Urine,  p.  95. 

^  Philosophical  Transactions,  1861. 
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a  very  uniform  temperature  prevails  through  the  year, 
renal  disease  is  not  one-half  so  frequent  as  on  the  eastern 
side  of  the  kingdom,  where  the  weather  is  both  colder 
and  hotter  than  on  the  Atlantic  shore,  and  undergoes 
much  larger  and  more  frequent  variations. 

It  will  be  observed  in  the  table  that  the  Eastern 
Counties  all  come  at  the  beginning  of  the  list,  as  having 
a  large  proportion  of  renal  disease,  the  Western  at  the 
end,  as  most  free,  while  Sutherland,  which  has  a  shore 
on  each  sea,  occupies  an  intermediate  position.  The 
Islands,  which  resemble  the  western  coast  in  their  uni- 
formity of  temperature,  resemble  it  also  in  their  freedom 
from  renal  disease.  The  places  where  the  temperature 
varies  least  are  Ayrshire,  Argyllshire,  and  the  Orkney 
and  Shetland  Islands.  These  are  also  most  free  from 
such  disease,  Shetland  having  the  pre-eminence  in  both 
respects. 

It  appears  then,  that  within  the  colder  temperate 
range  the  amount  of  primary  renal  disease  is  regulated  in 
part  by  the  variability  of  the  temperature. 

The  dependence  of  renal  disturbance  upon  such  fluc- 
tuations is  in  accordance  with  all  our  knowledge.  The 
phenomena  of  '  catching  cold '  result,  not  so  much  from 
continued  low  temperature  as  from  abrupt  transitions ; 
and  the  association  of  the  tubal  disorder  with  the  series 
of  changes  thus  familiarly  described,  has  been  already 
shown. 

These  considerations  may  explain  a  circumstance 
which  at  first  is  a  little  surprising,  namely,  that  marked 
as  is  the  effect  of  climatic  warmth  in  lessening  some 
kinds  of  renal  disease,  the  same  result  is  not  noticeable 
with  regard  to  more  partial  or  artificial  temperature. 
Persons  who  toil  in  the  heated  atmosphere  of  mines,  or 
are  protected  from  weather  in  manufactories,  do  not 
appear  by  the  registrars'  reports  to  suffer  the  less  on  these 
accounts  from  renal  disease.  (See  table,  p.  610.)  The 
proportion  of  deaths  ascribed  to  Bright's  disease,  to 
kidney  disease,  or  to  dropsy  is  not  markedly  less  in  the 
mining  and  manufacturing  counties  than  in  the  agricul- 
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tural.      Probably  the  explanation  lies  in  the  inconstancy 
of  the  protection. 

We  must  also  attribute  some  influence,  though  ap-  Humidity, 
parently  only  a  minor  one,  to  humidity  of  atmosphere 
as    a    condition   which    must   necessarily    interfere   with 
cu'taueous  action.     The  subjects  of  chronic  renal  disease 
are  as  a  rule  sensitive  to  this  condition ;  they  shun  damj) 
and  relaxing-  climates,  and  seek  those  which  are  dry  and 
bracing;  but  the  influence  of  climate  is  made  up  of  so 
many  items  that  it  is  difiicult  to  assign  their  exact  weight 
to  the  less  important.     A  reference  to  the  table  will  show 
that  of  the   military  stations,  putting  aside  those  within 
the  tropics  for  reasons  which  have  been  sufiiciently  dwelt 
upon,  the  greatest  freedom  from  renal  disease  is  asso- 
ciated,  as   on  the  Mediterranean,   at   the  Cape,   and  at 
Bermuda,    with   an    atmosphere    which,    however    much 
water   it   contains,  has  a  large  capacity  for  more ;  and 
together  with  this  it  may  be  taken  for  what  it  is  worth — 
the  small  size  of  the  garrison  forbids  a  confident  con- 
clusion— that  in  Newfoundland,  where  the  humidity  is  at 
its  maximum,  there  also   is  the  largest   mortality  from 
renal  disease.     It  is  probable,  however,  that  humidity  is 
of  less  consequence  than  temperature,  as,  to  judge  from 
the  registers,  the  west  coast  and  islands  of  Scotland  are, 
notwithstanding  the  greater  dampness  of  their  atmosphere, 
less  amenable  to  the  disorders  in  question  than  the  dryer 
and  more  variable  eastern  shore. 

In  the  preceding  account  it  has  not  been  generally 
practicable  to  separate  the  several  renal  disorders  from 
each  other,  but  it  is  sufiiciently  evident  that  the  variations 
which  have  been  described  depend,  in  temperate  climates 
at  least,  upon  the  prevalence  of  the  inflammatory  affec- 
tion, and  of  granular  degeneration,  more  especially  of 
the  latter  as  the  more  common  disease. 

With  regard  to  this  disorder,  so  frequent  and  so  little  Granular 
under  the  control  of  treatment  simply  medical,  the  in-  ^5S^°^^'i- 

^  "^  '  tion  espe- 

fluence  of  climate  has  a  great  practical  importance.     This  cialiy 
can  scarcely  be  said  with  regard  to  the  other  diseases  fluenceof 
which  have  been  considered.  climate. 
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The  inflammatory  affection,  indeed,  may  owe  its  origin 
to  atmospheric  influences,  but  is  generally  so  rapid  in  its 
course  and  urgent  in  its  symptoms  that  the  subjects  of  it 
have  no  choice  but  to  stay  at  home.  The  patient  recovers 
or  dies  without  any  interval  of  health  such  as  would 
allow  of  his  removal  to  a  foreign  country. 

The  lardaceous  change,  not  belonging  especially  to 
the  kidneys,  owes  its  origin  to  circumstances  within  the 
body  rather  than  external  to  it ;  and  so  long  as  such 
sources  are  in  operation  it  will  number  its  victims  under 
every  sky. 

With  granular  degeneration,  however,  the  case  is 
otherwise.  It  is  a  very  chronic  disease,  and  it  appears 
to  have  a  close  dependence  upon  atmospheric  influences. 
The  structure  of  the  organ  is  invaded  by  slow  and  often 
hesitating  approaches,  and  we  cannot  but  admit  the  im- 
portance of  any  measures  which,  by  removing  the  ten- 
dency to  the  disease,  may  save  as  much  of  the  gland  as  is 
yet  intact.  That  the  tendency  to  the  disease  varies  in 
different  countries  has  been  abundantly  shown.  And  I 
am  now  able  to  add  the  testimony  of  experience  to 
what  in  the  earlier  edition  of  this  work  was  little  more 
than  an  anticipation  as  to  the  salutary  effect  of  removing 
a  patient  in  whom  the  earlier  symptoms  of  the  complaint 
have  been  discerned  to  a  locality  where  the  genius  of  the 
place  is  opposed  to  its  progress. 

In  directing  the  line  of  retreat  it  is  to  be  borne  in  mind 
that  renal  patients  are  often  remarkably  susceptible  to  the 
depressing  influence  of  damp  and  relaxing  climates,  and 
are  readily  exhilarated  by  one  which  is  dry  and  bracing, 
What  is  described  as  a  stimulating  climate  suits  them. 
Those  who  cannot  leave  England  are  better,  so  far  as  I 
have  seen,  at  Brighton  or  Folkestone  than  at  Lyme  Regis 
or  Torquay  ;  or  to  point  to  a  place  where  during  a  con- 
siderable part  of  the  year  at  least  warmth  and  dryness 
are  to  be  found  together,  Bournemouth  may  be  suggested. 
Tlie  benefit,  however,  to  be  gained  by  removal  from  one  part 
of  England  to  another  is  not  such  as  to  make  it  generally 


Chap.  XIX.  CLIMATE.  627 

worth  while.  A  greater  change  gives  better  results. 
Beyond  the  limit  of  the  four  seas  the  distribution  of  renal 
disease  indicates  a  sub-tropical  rather  than  a  tropical 
climate.  The  desiderata  appear  to  be  mainly  an  even 
temperature,  with  a  mean  between  00°  and  70°,  and  a  dry 
air.  The  choice  may  range  over  all  the  coasts  and  islands 
of  the  Mediterranean,  Egypt,  the  Cape,  and  its  vicinity. 
One  of  the  nearer  of  the  places  thus  indicated  may  serve 
as  well  as  the  more  remote,  and  among  the  towns  and 
villages  of  the  Eiviera,  Mentone  deserves  especial  mention 
as  having  a  climate  which  is  found  to  suit  the  subjects  of 
albuminuria.  A  gentleman,  who  wintered  abroad  to  the 
j)erfect  restoration  of  his  general  health,  and  the  reduc- 
tion of  the  albumen  to  a  trace,  pronounced  the  Eiviera 
cold  and  Egypt  chilly,  and  never  experienced  a  satisfactory 
warmth  until  in  its  pursuit  he  found  himself  at  Bombay. 
But  most  persons  may  well  be  content  with  Mentone, 
Cairo,  or  the  Cape.  For  those,  however,  to  whom  India, 
or  one  other  of  our  equatorial  possessions  is  placed  by 
circumstances  within  easier  reach  than  less  distant  re- 
sorts, the  tropics,  with  all  their  dangers,  may  be  preferred 
to  our  own  chilly  and  changeable  climate  and  the  almost 
certain  progression  of  the  disease. 

That  as  a  rule  in  our  own  climate  the  granular  kidney 
is  inevitably  progressive  need  not  be  reasserted.  The  reme- 
dies of  art  in  such  a  case  may  be  hopefully  exchanged  for 
those  of  nature ;  and  in  the  impotency  of  such  medicine 
as  is  represented  by  the  Pharmacopceia,  we  may  yet  be 
able  to  take  advantage  of  those  universal  laws  in  virtue 
of  which  all  life  and  growth  are  regulated  by  the  physical 
conditions  of  the  earth. 
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posit,  362,  397 

woodcut  of,  397 

—  in  lardaceous  kidney,  383,  387 

—  in  chronic  renal  disease  generally, 
536 

Arterio-capillary  fibrosis,  539 

Artificial  lardaceous  matter,  470 
(Plate  11) 

Ascites  with  lardaceous  kidney,  494 

nephritis,  272 

Asthma,  ursemic,  with  granular  kid- 
ney, 409 

cases  of,  441,  444 

—  treatment  of,  453 

Atheroma  with   renal   disease,    412, 

561 
Australia,  albuminuria  in,  614,  619 


BAGINSKY,  experiments  upon  sup 
pression  of  sweat,  320 
Barclay,  Dr.,  effects  upon  kidney  of 

valvular  disease,  387 
Barlow,  Dr.,  case  of  precocious  granu- 
lar degeneration  recorded  by,  547 
Barry,    James,    case    of,    lardaceous 
disease    consequent    upon    syphilis 


and  dysentery,  511 


630 


INDEX. 


BAT 

'Bathing,  effect  of,  in  causing  albumi- 
nuria, 304 

Bermuda,  albuminuria  among  troops 
at,  614 

Beverage  of  population  in  relation 
to  renal  disease,  610 

Bleeding  in  treatment  of  granular 
kidney,  452,  455 

nephritis,  346 

Blindness,  temporary,  with  albumi- 
nuria, 564 

—  total,  from  detachment  of  retina  in 
renal  disease,  546 

Blood,  alterations  of,  with  different 
forms  of  albuminuria,  572 

—  with  puerperal  convulsions,  urea 
in,  390 

Blood-corpuscles  in  albuminuria,  nu- 
merically estimated,  577 

Blood-vessels,  newly  developed  in 
interstitial  growth  of  granular 
kidney,  woodcut  of,  365 

—  obstruction  of,  in  granular  kidney, 

371 

Blot,  Dr.,  on  albuminuria  of  preg- 
nancy, 391 

Bone  disease  in  relation  to  lardaceous, 
575 

Bowel,  ulceration  of,  with  granular 
degenei'ation,  416 

instance  of,  432 

Braun,  Dr.,  on  state  of  kidney  with 
puerperal  convulsions,  397 

Brewer's  men,  kidneys  of,  602 

Bright,  Dr.,  case  of  acute  renal  dropsy 
recorded  by,  303 

—  on  hypertrophy  of  heart  with 
renal  disease,  536 

—  on  treatment  of  renal  dropsy,  345 
Bronchial    tubes,    dilatation    of,    as 

cause  of  lardaceous  (bisease,  505 
Bronchitis,  with  granular  kidney,  415 

—  with  nepliritis,  273 

Burr,  Catharine,  case  of,  peritonitis, 
pyemia  and  eraliolism  consequent 
on  nephritis,  549 


CALCULUS,  renal,  followed  by 
cardio-vasciilar  hypertrophy,  556 

Canada,  albuminuria  among  troops 
in,  614 

Cantharides,  as  cause  of  nephritis, 
340 

—  state  of  kidney  caused  by  medi- 
cinal use  of.  363 

Cape  of  Good  Hope,  albuminuria 
among  troops  at^  614 

Capsule  of  kidney,  rupture  of  under 
congestion,  314 


CON 

Cardio- vascular  change  with  granular 

kidney,  410,  414 

lardaceous  disease,  496 

nephritis,  276 

in  renal  disease  generally, 

536 
Carter,    Charlotte,  case  of,   nephritis 

upon  lardaceous  disease,  618 
Casts,  classification  and  rationale  of, 

250 

—  with  granular  kidney,  423.  (Plate 
7,  woodcuts,  437,  440) 

—  with  lardaceous  disease,  501,  519. 
(Plates  7  and  11, woodcuts,  505,  519) 

- —  lardaceous  reaction  of,  485.  (Plate 
11) 

—  with  nephritis,  286.  (Plate  3,  wood- 
cuts, 300,  313,  329) 

Causes  of  granular  degeneration,  377 

—  lardaceous  disease,  471 

—  nephritis,  269 

Ceylon,  albuminuria  among  troops  in, 
614 

Chambers,  Dr.,  on  climate  of  Italy, 
621 

China,  albuminuria  among  troops  in, 
614 

Chlorine  in  urine  with  granular  kid- 
ney, 425 

lardaceous  kidney,  503 

nephritis,  292 

Cholera  as  cause  of  renal  disease,  336 

Cholcsterine  in  connection  with  lar- 
daceous disease,  462,  471 

Christison,  Sir  E.,  effect  of  alcohol  in 
causing  renal  disease,  600 

analyses  of  blood  in  allmmi- 

nuria,  573,  575 

on  treatment  of  renal  dropsy, 

345 

Cirrhosis  of  liver,  frequency  of,  with 
granular  kidney,  403,  558 

—  in  relation  to  alcohol,  607 
Cities,  albuminuria  in  various,  616 
Classification  of  renal  a]l)uminuria,242 
Climate  in  treatment  of  granular  kid- 
ney, 448,  458,  626 

—  generally  in  regard  to  all^umi- 
nuria,  612 

—  tropical  in  relation  to  lardaceous 
disease,  477 

Cold  as  cause  of  nephritis,  302 

Comparison  of  forms  of  albuminuria, 
693 

Compensative  treatment  of  suppura- 
tion, 524 

Congestive  nephritis  from  cold,  cases 
of,  308,  311 

Coniunctival  oedema  in  renal  disease, 
411 
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Contraction  of  kidney  consequent  on 

nephritis,  263 

lardaceous  disease,  481,  484 

scarlatinal  nephritis,  323 

Convulsions  with  lardaceous  kidney, 

495 

—  puerperal,  nature  of,  392 

—  urpemic,    immediately    caused   by 
mental  emotion,  418 

treatment  of,  352 

Counties   of  England   and  Scotland, 

distribution  of  albuminuria  in,  617 
Crystalloids  of  blood  in  urine  -with 

nephritis,  289 

— granular  kidney,  436 

Cyon  on  origin  of  urea,  589 
Cysts  in  granular  kidney,  368 
■ —  lardaceous  kidney,  482,  487 


DEATH,  immediate  cause  of,  with 
granular  degeneration,  416,  417 

with  lardaceous  disease,  495 

with  nephritis,  283 

Delirium  tremens,  kidneys  after  death 

by,  601 
Dennian,   Emma,   case    of,    embolism 

and  sudden  death  with  lardaceous 

disease,  516 
Depurative.    See  Lardaceous 
Diagnosis  of  lardaceous  disease,  490 
Diarrhoea  with  lardaceous  kidney,  495 
treatment  of,  528 

—  nephritis,  274 

Diet  in  granular  degeneration,  452 

—  lardaceous  disease,  526 

—  nephritis,  348 

Diffuse  nephritis,  pathology  of,  253 

interstitial  nucleation  in,  260 

Diphtheria  as  cause  of  nephritis,  333 
Dodd,   Charles,    case    of,    precocious 

granular  degeneration,  430 
Dropsy   with  granular  degeneration, 

408 
treatment  of,  551 

—  lardaceous  kidney,  494 
treatment  of,  527 

—  nephritis,   273 

—  —  treatment  of,  352 
Drunkards,  kidneys  of,  606 

Dupre,  Dr.,  saline  constituents  of  lar- 
daceous tissue,  469 
Duration  of  granular  degeneration,  406 

—  lardaceous  disease,  493 

—  nephritis.  281 

Dj'sentery  a  cause  of  lardaceous  dis- 
ease, 512   532,  622 
Dyspucea,  ursemic,   409 

cases  of,  441,  444 

treatment  of.  453 


EMBOLISM   with    lardaceous   dis- 
ease, case  of,  516 

—  nephritis,  case  of,  549 
Endocarditis  with  lardaceous  disease, 

498 
England,  albuminuria  in  counties  of, 
617 

among  troops  stationed  in,  614 

Epistaxis     with    granular    degenera- 
tion, 412,  454 

—  lardaceous  kidney,  498 

—  nephritis,   275 

Epithelium  of  kidney  in  health,   235 

granular  degeneration,   369 

Ergot  in  treatment  of  renal  haemor- 
rhage, 350 
Erysipelas  as  cause  of  renal  disease, 

335 
Erysipelatous  inflammation  with    ne- 
phritis, 273,  301 
Examination    of  kidney  with  micro- 
scope, method  of,  255 


FATTY   condition  of  renal  epithe- 
\hxm  in  health  and  disease,  239 

of    epithelium  with  nephritis, 

264 
Fauvel,  Dr.,  on  oedema  of  larynx,   273 
Fibroidtissue  of  kidney  in  health,  240 
—  growth  in  kidney  with  nephritis, 
261 

granular  degeneratijon,  365 

lardaceous  disease,  484 

Fibrosis,  general,  in   connection  with 

granular  degeneration,   402 
Franklin,    Sir    John,    Arctic     expe- 
riences of,  306 
Frerichs,  carbonate    of  ammonia    as 

cause  of  uraemia,  590 
Fuake,   his    estimation    of    urea    in 
sweat,  307 


GALABIN,  Dr.,  on  hypertrophy  of 
heart    with  lardaceous    disease, 
497 

•  —  with  renal  calculus,  556 

with  renal  disease  generally, 

543 
Genoa,  albuminuria  at,  621 
Gibb,  Dr.,  on  oedema  of  larynx,  273 
Gibraltar,  albuminuria  at,  614,  621 
Gilbert,  Isaac,  case  of,  lardaceous  dis- 
ease benefited   by  treatnent,    with 
analysis  of  urine,  533 
Goodfellow,  Dr.,  effects  of  alcohol  on 

kidney,  339 
Gout  in  relation  to  granular  kidney 
381 
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Granular  degeneration,  blood  with 
574,  582 

causes  of,  377 

clinical  history  of,  375 

pathology  of,  359 

—  —  —  in  early  stage,  360 

in  advanced  stage,   361 

pregnancy  as  cause  of,  390 

precocious,  cases  of,  427,  430, 

545 

retinal  affection  with,  567 

• symptoms  of,  405 

■  treatment  of,  447 

urine  with,  422 

Grrehant  on  uraemia,  589 

Gull  and  Sutton,  arterio-capillary 
fibrosis,   539 

origin  of  granular  degenera- 
tion, 373 

H^MATOMETER,      observations 
with,  577 
Hsematuria,  treatment  of,   350 
Haemorrhage,  retinal,  with  albuminu- 
ria,  565 
Hsemorrhagic  attacks  with    granular 

degeneration,   312 
lardaceous  disease,  498 

—  — ■  —  nephritis,  275 

Hall,  George,  ease  of,  removal  of  large 
visceral  swelling  consequent  upon 
lardaceous  disease,  528 

Harley,  Dr.  George,  analysis  of  blood 
with  albuminuria  of  pregnancy,  574 

Hassall,  Dr.,  analysis  of  blood  with 
albuminuria,  573,  574 

Head  symptoms  with  granular  kid- 
ney, 417 

treatment  of,  452 

lardaceous  disease,  495 

— treatment  of,  527 

nephritis,   274 

treatment  of,  352 

Healthy  kidney,microscopic  characters 
of,  234 

Heart  and  arteries  in  chronic  renal 
disease,  536 

Heart  disease  as  cause  of  granular 
degeneration,  385 

Heart,  hypertrophy  of,  with  destruc- 
tion of  kidney  by  stone,  556 

with  granular  degeneration, 

409 

lardaceous  disease,  497 

nephritis,  276 

diagram,  296 

Heredity  in  relation  to  granular  dege- 
neration, 378 

Hjaltelin,  Dr.,  on  albuminuria  in  lee- 
land,  620 


KIN 

Humidity   of  climate   in    relation  to 
renal  disease,  625 

ICELAND,  infrequency  of  albumi- 
nviria  in,  620 
India,  albuminuria  in,  622 
Indies,    East  and  "West,  albuminuria 

among  troops  in,  614 
Indigo,  a  test  for  lardaceous  deposit, 

470 
Inflammatory  attacks  under  granular 
kidney,   415 

—  lardaceous  kidney,  494 

—  nephritis,  273 

Intermittent  fever  as  cause  of  granu- 
lar degeneration,  401 

Intertubal  growth  with  granular  de- 
generation, 365 ;  woodcuts  showing, 
365,  366 

plate  237 

lardaceous  disease,  484 

plate  242 

with  nephritis,  261 

— woodcuts,  260,  263 

Intertubal  tissue  in  health,  240 

Iodide  of  potassium  in  treatment  of 
lardaceous  disease,  525,  527 

Iodine,  reaction  of,  with  Inrdaceous 
tissue,  462,  470,  482.     (Plates  8,  9, 

Iron  in  treatment  of  granular  dege- 
neration, 449 

—  ■ —  lardaceous  disease,  527 
■ nephritis,  350 

JAPAN,  albuminuria  among  troops 
in,  614 
Jaundice,  as  causp  of  nephritis,  336 
Jenner,  Sir  W.,  effects  of  mechanical 

congestion,  385 
Johnson,   Dr.  George,  on  state  of  ar- 
teries in  chronic  renal  disease,  537, 
559 

—  on  treatment  of  acute  renal  dropsy, 
346 

•Tones,    Dr.    Bence,  on    treatment    of 

renal  dropsy,  346 
Jutsum,   Hubert,  case  of  emphysema 

witli  granular  kidney,  439 

KANE,   Dr.,  Arctic  experiences  of, 
306 
Kekule,    analysis   of    lardaceous    or- 
gans, 464 
Kidney,  general  structure  of,   234 

—  mode  of  examining  with  the  mi- 
croscope, 255 

King,  John,  case  of,  lardaceous  dis- 
ease consequent  upon  carie.s  of 
Avrist  M'ith  analysis  of  urine,   513 
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LARDACEOUS  disease,  blood  with, 
575,  oSi 

Ciirdio- vascular  hypertrophy  in 

relation  to,  497,  663 

cases  illustrating  pathology,  and 

symptoms  of,  50-t 

cases  illustrating   tendency   to 

recovery  from,  522,  528 

cases    illustrating   surgery   of, 

513 

treatment  of,  528 

Lardaeeous  disease,  caiises  of,  472 

clinical  history  and  symptoms 

of,  489 

cure  of,  525 

pathology  of,  460 

prevention  of,  521 

rapidity  of  its  production,  492 

—  renal  changes  caused  by,  479 

retinal  changes  "with,  560 

sirrgical  aspects  of,  523 

synonyms,  460 

tropics  in  relation  to,  622 

Lardaeeous  liver,  mineral  constituents 

of,  466 
—  matter,  chemical  nature  of,  464 
Larynx,  oedema  of,  272 

treatment  of,  454 

Lead,  as  cause  of  nephritis,  342 

granular  degeneration,  382 

Lever,  Dr.,  on  albuminuria  "with  puer- 
peral convulsions,  390 
Litzman,  T)r.,  on  albuminuria  of  preg- 
nancy, 391 
Liver    and    kidneys    in    relation    to 
alcohol,  608 


MALPIGHIAN  bodies,  aggregation 
of,  in  granular  kidney,  woodcut 
showing,  366 

—  cystic  transformation  of,  in  granu- 
lar kidney,  woodcut  showing,  370 

—  in  lardaeeous  disease,  482,  483 
Malta,  albuminuria  among  troops  at, 

614 

Marcet,  Dr.,  observations  upon  larda- 
eeous matter,  465 

Mauritius,  albuminuria  among  troops 
at,  614 

Measles,  as  cause  of  nephritis,  333 

Mediterranean,  albuminuria  on  shores 
of,  621 

—  climate  of,  advised  for  granular 
kidney,  627 

Mental  disturbance  as  cause  of  granu- 
lar kidney,  380 

—  depression  resulting  from  granular 
kidney,  409 

Mercury,  as  cause  of  albuminuria,  343 


OGS 

Microscopic  examination  of  kidney, 
method  of,  255 

Milan,  albuminuria  at,  622 

Miller,  Dr.,  on  scarlatinal  dropsy,  267 

Moore,  Lydia,  case  of,  scarlatinal 
nepliritis,  324 

Morehcad,  Dr.,  albuminuria  at  Bom- 
bay, 622 


NASH,  Edward,  case  of,  nephritis 
with  acupuncture,  298 
Nephritis,  acute  or  congestive,  254 

—  age  of  siibjects  of,  267 

—  blood  with,  673,  681 

—  causes  of,  269 

—  chronic,  large  white  kidney,  257 

—  cold  as  cause  of,  302 

—  death,  cause  of,  283 

—  duration  of,  281 

—  fibrosis  consequent  upon,  261,  263 

—  hypertrophy  of  heart  consequent 
upon,  case  showing,  293 

—  pathology  of,  253 

—  poisons  as  causes  of,  339 

—  recovery  from,  256,  278 

—  retinal  affection  under,  568 

—  scarlatina  as  cause  of,  319 

—  other  febrile  disorders  as  causes 
of,  333 

—  symptoms  of,  271 

in   childhood  and  afterwards, 

table  showing,  277 

—  treatment  of,  345 
■ — •  urine  in,  284 

Nervous  system  in  relation  to  renal 
inflammation,  308 

Newfoundland,  albuminuria  at,  614 

Newland,  Hannah,  case  of,  albumin- 
uria with  acute  rheumatism,  337 

New  Zealand,  albuminuria  in,  614, 
619 

Nucleation,  interstitial,  with  nephritis, 
260 

woodcuts  of,  260,  262,  263 


OCCUPATION  in  relation  to  renal 
disease,  382,  610 
Odling,   Dr.,    analysis   of  laardaceous 

organs,  464 
ffidema  of    conjunctiva    with    renal 
disease,  408 

—  of  glottis,  272  ;  treatment  of,  454 

—  of  retina,  565 

—  Avith  granular  kidney,  408 

lardaeeous  disease,  494 

nephritis,  272 

Ogston,     Dr.,    morbid    anatomy    of 
drunkards,  606 
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Ollivier  on  toxic  albumimiria,  341 
Opium,  intolerance  of,  with  granular 

kidney,  453 
—  use  of,  with  lardaceous,  528 


rAEAPLEGIA  with  granular  kid- 
ney, 434 
Parry,  Captain,  Arctic  experience  of, 

306 
Pathology  of  granular  degeneration, 
359 

—  lardaceous  disease  generally,  460 

—  lardaceous  kidney,  479 

—  tubal  and  diffuse  nephritis,  253 
Patrick,  Benjamin,  case  of,  congestive 

nephritis  from  cold,  308 
Pavy,    Dr.,    analysis    of    lardaceous 

organs,  464 
Pericarditis   with    granular    kidney, 

416 

lardaceous  kidney,  494 

Peter,     Dr.,     morbid     anatomy     of 

drunkards,  606 
Phillips,  case  of,   scarlatinal  dropsy 

without  albuminuria,  331 
Phosphoric  acid  in  urine  with  granu- 
lar kidney,  425 

lardaceous  kidney,  6&2 

nephritis,  291 

Phosphorus  as  cause  of  renal  disease, 

341 
Pneumonia,  with   lardaceous  kidney, 

494 

nephritis,  273,  283 

granular  kidney,  417 

Potmen,  kidneys  of,  602 

Precocious     granular     degeneration, 

cases  of,  427,  430,  545 
Pregnancy  as  cause  of  renal  disease, 

390 
Premature   labour,  induction    of,  for 

puerperal  albuminuria,  454 
Prevention    of    lardaceous     disease, 

521 
Puerperal  convulsions,  ursemic  nature 

of,  390 
Puncture   for   dropsy,    case   showing 

danger  of,  301 
Purgatives  in  treatment  of  granular 

degeneration,  449 

nephritis,  349 

retinal  disorder,  567 


I)EACTION  of  iodine  with  larda- 
l  ceous  tissue,  462,  470,  482. 
(Plates  showing,  8,  9,  11) 


SPL 

Eeaction  of  indigo  with  lardaceous 
tissne,  470 

Eecoveryfrom  nephritis,  256,  278,279 

lardaceous  disease,  522,  528 

Eees,  Owen,  analysis  of  blood  Avith 
albuminuria,  574 

Kenal  asthma,  409 

cases  of,  441,  444 

treatment  of,  453 

Ketina,  detachment  of,  under  albumi- 
nuria, 546 

Eetinal  affections  with  albuminuria 
in  general,  564 

—  —  with  granular  degeneration, 
414,  457 

lardaceous  disease,  570 

nephritis,  276,  549 

consequent  on  scarlatina,  569 

Eheumatism  as  cause  of  nephritis, 
293,  336,  337 

Eiekety  enlargement  of  organs  con- 
trasted with  lardaceous,  468 

Eiekety  enlargement  of  organs,  blood- 
corpuscles  affected  by,  686 

Eome,  albuminuria  at,  621 


SCAELATINA   as   cause  of  neph- 
ritis, 319 

granular  kidney,  400 

Scarlatinal  nephritis,  cases  of,  324, 
325,  331 

with  retinal  hemorrhage,  568 

Scotland,  albuminuria  in  counties  of, 
618 

on  coasts  of,  623 

Sex  in  relation  to  granular  degenera- 
tion, 377 

lardaceous  renal  disease,  489 

neplu'itis,  267 

Shave-,  John,  ease  of,  repeated  apo- 
plectic attacks  with  gramdar  kid- 
neys, 436 

Shelter,  in  relation  to  renal  disease, 
610,  624 

Sibson,  Dr.,  on  hypertrophy  of  heart 
with  lardaceoiis  disease,  497 

with  renal  calculus,  556 

Silver,  nitrate  of,  a  renal  irritant, 
342 

Simpson,  Sir  James  Y.,  on  puerperal 
convulsions,  390,  398 

Small-pox,  as  cause  of  nephritis,  335 

Smith,  W.,  case  of,  precocious  granular 
degeneration  with  detachment  of 
retina  and  sudden  blindness,  546 

Spleen,,  lardaceous,  mineral  constitu- 
ents of,  467 

—  rickety,  mineral  constituents  of,  468 
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St.  Helena,  albuminuria  at,  614 

Ste^va^t,  Dr.  Grainger,  on  concurrence 
of  retinitis  •with  lardaceous  disease, 
570 

hj'pertrophy  of  heart  ■with 

lardaceous  disease,  497 

table   of   complications   of 

Bright's  disease,  599 

treatment  of  nephritis,  346 

Sulphuric  acid  in  urine  with  granular 

,    degeneration,  425 

lardaceous  kidney,  502 

nephritis,  291 

Suppuration,  changes  in  blood  pro- 
duced by,  583 

—  compensative  treatment  of,  524 

—  in  relation  to  lardaceous  disease, 
471,  478 

Surgery  of  lardaceous  disease,  52t3 

Sweat,  urea  in,  307 

Symptoms  of  granular  degeneration, 

405 

lardaceous  disease,  490 

nephritis,  271 

Syphilis  as  cause  of  lardaceous  disease, 

476 

—  at  various  military  stations  in  re- 
lation to  albuminuria,  614 


TE]MPEEATUEE  of  body  -with 
nephritis,  277 

Tillett,  Emily,  case  of,  precocious 
granular  degeneration,  427 

Todd,  Dr.,  on  treatment  of  acute 
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thoroughly  revised.     With  41  Woodcuts.     Crown  8vo,  price  5^. 


SMITH    (T.).     A    MANUAL    OF    OPERATIVE   SURGERY    ON 

THE  DEAD  BODY.  By  THOMAS  SMITH,  Surgeon  to,  and 
Lecturer  on  Anatomy  at,  St.  Bartholomew's  Hospital.  A  New  Edition,  rc- 
edited  by  W.  J.  Walsham,  Demonstrator  of  Anatomy  and  Operative  Surgery 
to  St.  Bartholomew's  Hospital  Medical  School.  With  46  Illustrations.  Svo, 
price  I2s. 

THOMSON.  THOMSON'S  CONSPECTUS  ADAPTED  TO 
THE  BRITISH  PHARIMACOPCEIA  OF  1885.  Edited  by 
NESTOR  TIRARD,  M.D.  Lond.,  F.R.C.P.,  Professor  of  Materia  Medica 
and  Therapeutics  in  King's  College,  London,  &c.  New  Edition,  with  an 
Appendix  containing  Notices  of  some  of  the  more  important  Non-official 
Medicines  and  Preparations.     i8mo,  price  6^. 


V^EST.—  JVORKS  by  CHARLES  WEST,  M.D.,  t^c,  Fotmder  of  and 
formerly  Physician  to  the  Hospital  for  Sick  Children. 

LECTURES     ON    THE    DISEASES     OF     INFANCY     AND 
CHILDHOOD.      Seventh  Edition,  revised  and  enlarged.     Svo,  \Zs. 

THE   MOTHER'S   MANUAL    OF   CHILDREN'S    DISEASES. 

Fcap.  Svo,  price  2s.  6d. 


WILLIAMS.  PULMONARY  CONSUMPTION  :  ITS  ETIO- 
LOGY, PATHOLOGY,  AND  TREATIVIENT.  With  an  Analysis 
of  1,000  Cases  to  Exemplify  its  Duration  and  Modes  of  Arrest.  By 
C.  J.  B.  WILLIAMS,  M.D.,  LL.D.,  F.R.S.,  F.R.C.P.,  Senior  Consulting 
Physician  to  the  Hospital  for  Consumption,  Brompton ;  and  CHARLES 
THEODORE  WILLIAMS,  M.A.,  M.D.  Oxon.,  F.R.C.P.,  Senior  Physician 
to  the  Hospital  for  Consumption,  Brompton.  Second  Edition,  Enlarged  and 
Re-written  by  Dr.  C.  THEODORE  WILLIAMS.  With  4  Coloured  Plates 
and  10  Woodcuts.     Svo,  price  \6s. 


WRIGHT.  HIP  DISEASE  IN  CHILDHOOD,  WITH  SPECIAL 
REFERENCE  TO  ITS  TREATMENT  BY  EXCISION. 
By  G.  A.  WRIGHT,  B.A.,  M.B.  Oxon.,  F.R.C.S.  Eng.  ;  Assistant-Surgeon 
to  the  Manchester  Royal  Infirmary,  &c.  With  48  Original  Woodcuts,  Svo, 
price  lOt.  6d. 
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ARNOTT.    THE    ELEMENTS    OF    PHYSICS  OR  NATURAL 

PHILOSOPHY.  By  NEIL  ARNOTT,  M.D.  Edited  by  A.  BAIN, 
LL.D.  and  A.  S.  TAYLOR,  ISLD.,  F.R.S.  Woodcuts.  Crown  Svo, 
\zs.  (>d. 

BENNETT    AND    MURRAY.     A    HANDBOOK    OF    CRYP- 

TOGAMIC  BOTANY.  By  A.  W.  BENNETT,  M.A.,  B.Sc,  F.L.S., 
and  GEORGE  R.  MILNE  MURRAY,  F.L.S.  With  378  Illustrations. 
Svo,  price  165. 

CLODD.  THE  STORY  OF  CREATION.  A  Plain  Account  of 
Evolution.  By  EDWARD  CLODD,  Author  of  "The  Childhood  of  the 
World,"  &c.     With  77  Illustrations.     Crown  Svo,  6s. 


CROOKES.     SELECT  METHODS  IN  CHEMICAL  ANALYSIS 

(chicly  Inorganic).  By  W,  CROOKES,  F.R.S.,  V.P.C.S.,  Editor  of 
'•The  Chemical  News."  Second  Edition,  re-written  and  greatly  enlarged. 
Illustrated  with  37  Woodcuts.     Svo,  price  24^. 


CULLEY.     A    HANDBOOK   OF    PRACTICAL  TELEGRAPHY. 

By  R.  S.  CULLEY,  M.I.C.E.,  late  Engineer-in-Chief  of  Telegraphs  to  the 
I'ost  Office.  Eighth  Edition,  completely  revised.  With  135  Woodcuts  and 
17  Plates,  Svo,  i6j-. 

FORBES.     A   COURSE   OF  LECTURES   ON    ELECTRICITY. 

Dtlivered  before  the  Society  of  Arts.   By  GEORGE  FORBES,  M.A.,  F.R.S. 

(L.  &  E.)     With  17  Illustrations.     Crown  Svo,  5^. 


GALLOWAY.  THE  FUNDAIMENTAL  PRINCIPLES  OF 
CHEMISTRY  PRACTICALLY  TAUGHT  BY  A  NEW 
METHOD.  By  ROBERT  GALLOWAY,  M.R.I.A.,  F.C.S.,  Honorary 
Member  of  the  Chemical  Society  of  the  Lehigh  University,  U.S.  ;  Author  of 
"  A  Treatise  on  Fuel,  Scientific  and  Practical,"  &c.     Crown  Svo,  6s.  6d. 


GIBSON.  A  TEXT-BOOK  OF  ELEMENTARY  BIOLOGY. 
By  R.  J.  HARVEY  GIBSON,  M.A.,  F.R.S.E.,  Lecturer  on  Botany  in 
University  College,  Liverpool.     With  192  Illustrations.     Crown  Svo,  price  6s. 


PUBLISHED  BY  LONGMANS,   GREEN  £r»   CO. 


GANOT.  ELEMENTARY      TREATISE       ON      PHYSICS; 

Experimental  and  Applied,  for  the  use  of  Colleges  and  Schools.  Translated 
and  edited  from  Ganot's  EUments  de  Physique  (with  the  Author's  sanction) 
by  E.  ATKINSON,  Th.D.,  F.C.S.,  Professor  of  Experimental  Science,  Staff 
College,  Sandhurst.  Twelfth  Edition,  revised  and  enlarged,  with  5  Coloured 
riates  and  923  Woodcuts.     Large  crown  Svo,  price  15^. 

NATUR.\L  PHILOSOPHY  FOR  GENERAL   READERS 

AND  YOUNG  PERSONS;  Being  a  Course  of  Physics  divested 
of  Mathematical  Formulae,  and  expressed  in  the  language  of  daily  life. 
Translated  from  Ganot's  Cours  de  Physique  (with  the  Author's  sanction)  by 
E.  ATKINSON,  Ph.D.,  F.C.S.  Sixth  Edition,  carefully  revised;  with  34 
pages  of  New  Matter,  2  Coloured  Plates,  and  518  ^Yoodcuts,  and  an  Appendix 
of  Questions.     Crown  Svo,  price  75.  6(/. 


GOODEVE.— W^C/?A'5"   by    T.   M.    GOODEVE,    M.A.,    Barrister-at- 

La-.v  ;  Professor  of  Meclianics  at  the  Normal  School  of  Science  and  the  Royal  School  of 
Mines. 

PRINCIPLES  OF  MECHANICS.  New  Edition,  re-written  and 
enlarged.     With  253  Woodcuts  and  numerous  Examples.     Crown  Svo,  ds, 

THE  ELEMENTS  OF  MECHANISM.  New  Edition,  re-written 
and  enlarged.     W^ith  342  Woodcuts.     Crown  Svo,  6.r. 

A  MANUAL  OF  INIECHANICS  :  an  Elementary  Text-Book  for 
Students  of  Applied  Mechanics.  With  138  Illustrations  and  Diagrams,  and 
141  Examples  taken  from  the  Science  Department  Examination  Papers,  with 
Answers.     Fcp.  Svo,  2s.  6d, 


HEL\^HQLJZ.— WORKS    by  HERMANN  L.  F.  HELMHOLTZ, 

M.D.,  Professor  of  Physics  in  the  University  of  Berlin. 

ON  THE  SENSATIONS  OF  TONE  AS  A  PHYSIOLOGICAL 
BASIS  FOR  THE  THEORY  OF  MUSIC.  Second  English 
Edition  ;  with  numerous  additional  Notes,  and  a  new  Additional  Appendix, 
bringing  down  information  to  1885,  and  specially  adapted  to  the  use  of 
Musical  Students.  By  ALEXANDER  J.  ELLIS,  B.A.,  F.R.S.,  F.S.A., 
&c.,  formerly  Scholar  of  Trinity  College,  Cambridge.  With  68  Figures 
engraved  on  Wood,  and  42  Passages  in  Musical  Notes.     Royal  Svo,  price  285. 

POPULAR   LECTURES  ON    SCIENTIFIC    SUBJECTS.     With 

68  Woodcuts.     2  Vols,  crown  Svo,  I5j-.,  or  separately,  Jj.  dd.  each. 


HERSCHEL.     OUTLINES  OF  ASTRONOMY.    By  Sir  JOHN  F. 

W.  HERSCHEL,  Bart.,  K.H.,  &c..  Member  of  the  Institute  of  France. 
Twelfth  Edition,  with  9  Plates,  and  numerous  Diagrams,  Square  crown  Svo, 
price  \2s. 
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HUDSON  AND  GOSSE.  THE  ROTIFERA  OR  'WHEEL 
ANIMALCULES.'  By  C.  T.  HUDSON,  LL.D.,  and  P.  H.  GOSSE, 
F.R.S.  6  Parts  4to,  price  \os.  6d.  each.  Complete  in  Two  Volumes,  4to, 
price  £t,  los. 

*,*  The  work  gives  a  full  account  of  the  class  Rotifera,  Illustrated  hy 
thirty  plates  of  coloured  figures,  drawn  from  life  by  the  Authors,  and  including 
almost  all  the  known  British  species. 

It  also  contains  descriptions  and  figures  of  the  more  important  foreign 
species. 

s}ORDlK\^.— WORKS  by  WILLIAM  LEIGHTON JORDAN,  F.R.G.S. 

THE     OCEAN  :     A   Treatise   on    Ocean    Currents    and    Tides    and    their 
Causes.     8vo,  21s. 

THE    NEW    PRINCIPLES    OF    NATURAL    PHILOSOPHY. 

With  13  Plates.     8vo,  2i.r. 

THE      WINDS :      An    Essay  in    Illustration    of   the    New    Principles    of 
Natural  Philosophy.     Crown  8vo,  2s. 

THE    STANDARD    OF    VALUE.      8vo,  6,r. 


KOLBE.  A  SHORT  TEXT-BOOK  OF  INORGANIC  CHE- 
MISTRY. By  Dr.  HERMANN  KOLBE,  Professor  of  Chemistry  in  the 
University  of  Leipzig.  Translated  and  Edited  by  T.  S.  HUMPIDGE, 
Ph.D.,  B.Sc.  (Lond.),  Professor  of  Chemistry  and  Physics  in  the  University 
College  of  Wales,  Aberystwyth.  With  a  Coloured  Table  of  Spectra  and 
66  Woodcuts.     Second  Edition.     Crown  Svo,  price  7.r.  6d, 


LARDEN.      ELECTRICITY    FOR    PUBLIC     SCHOOLS    AND 

COLLEGES.      With  numerous  Questions  and  Examples   with   Answers, 
and  214  Illustrations  and  Diagrams.  By  W.  LARDEN,  M.A.  Crown  Svo,  6s. 


LINDLEY  AND  MOORE.  THE  TREASURY  OF  BOTANY, 
OR  POPULAR  DICTIONARY  OF  THE  VEGETABLE 
KINGDOM  :  with  which  is  incorporated  a  Glossary  of  Botanical  Terms. 
Edited  by  J.  LINDLEY,  M.D.,  F.R.S.,  and  T.  MOORE,  F.L.S.  With 
20  Steel  Plates,  and  numerous  Woodcuts.     2  Parts,  fcp.  Svo,  price  12s. 


LLOYD.       A     TREATISE     ON     MAGNETISM,     General   and  Terres- 
trial.    By  H.  LLOYD,  D.D.,  D.C.L.     Svo,  io.<-.  6d. 


PUBLISHED  BY  LONGMANS,   GREEN  &^   CO.  n 


LOUDON.      AN    ENCYCLOPEDIA    OF    PLANTS.      By  j.   C. 

LOUDON.  Comprising  the  Specific  Character,  Description,  Culture,  His- 
tory, Application  in  the  Arts,  and  every  other  desirable  particular  respecting 
all  the  plants  indigenous  to,  cultivated  in,  of  introduced  into,  Britain.  Cor- 
rected by  Mrs.  LOUDOX.     Svo,  with  above  12,000  Woodcuts,  price  421. 


MARTIN.      NAVIGATION    AND     NAUTICAL    ASTRONOMY. 

Compiled  by  Staff-Commander  W.  R.  MARTIN,  R.N.,  Instructor  in 
Surveying,  Navigation,  and  Compass  Adjustment ;  Lecturer  on  Meteorology 
at  the  Royal  Naval  College,  Greenwich.  Sanctioned  for  use  in  the  Royal 
Navy  by  the  Lords  Commissioners  of  the  Admiralty.     Royal  Svo,  iSs. 


MEYER.     MODERN    THEORIES    OF   CHEMISTRY.      By  rro- 

fessor  LOTHAR  MEYER.  Translated,  from  the  Fifth  Edition  of  the 
German,  by  P.  PHILLIPS  BESON,  D.Sc.  (Lond.),  B.Sc.  (Vict),  F.C.S., 
Professor  of  Chemistry,  Durham  College  of  Science,  Newcastle-on-Tyne  ;  and 
W.  CARLETON  WILLIAMS,  B.Sc.  (Vict.),  F.C.S.,  Professor  of  Che- 
mistry, Firth  College,  Sheffield.     Svo,  iSy, 


MILLER.— WORKS  fy  WILLIAM  ALLEN  MILLER,  M.D.,D.C.L., 

LL.D.,  late  Professor  of  Chemistry  in  Ki>ig's  College,  London. 
THE     ELEMENTS     OF     CHEMISTRY,    Theoretical  and  Practical. 

Part  I.  CHEMICAL  PHYSICS.  Sixth  Edition,  revised  by  HER- 
BERT   McLEOD,  F.C.S.     With  274  Woodcuts.     Svo,  price  165. 

Part  II.  INORGANIC  CHEMISTRY.  Sixth  Edition,  revised 
throughout,  with  Additions  by  C.  E.  GROVES,  Fellow  of  the  Che- 
mical Societies  of  London,  Paris,  and  Berlin.  With  376  Woodcuts. 
Svo,  price  24.?. 

Part  III.  ORGANIC  CHEMISTRY,  or  the  Chemistry  of  Carbon 
Compounds.  Hydrocai-hons,  Alcohols,  Ethers,  Aldehides  and  Paraffinoid 
Acids.  Fifth  Edition,  revised  and  in  great  part  re-written,  by  H.  E. 
ARMSTRONG,  F.R.S.,  and  C.E.  GROVES,  F.C.S.     Svo,  price  T,is.6d. 


MITCHELL.      MANUAL     OF     PRACTICAL     ASSAYING,     By 

JOHN    MITCHELL,  F.C.S.     Sixth  Edition.     Edited  by  W.  CROOKES, 
F.R.S.     With  20I  Woodcuts.     Svo,  price  3IJ-.  6d. 


NOBLE.  HOURS  WITH  A  THREE-INCH  TELESCOPE. 
By  CAPTAIN  W.  NOBLE,  F.R.A.S.,  kc.  With  a  Map  of  the  Moon, 
Crown  Svo,  4-f.  6d. 
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ODLING.    A  COURSE  OF  PRACTICAL  CHEMISTRY,  Arranged 

for  the  use  of  Medical  Students,  with  express  reference  to  the  Three  Months' 
Summer  Practice.  By  WILLIAM  ODLING,  M.A.,  F.R.S.  Fifth  Edition, 
with  71  Woodcuts.     Crown  Svo,  price  6^. 


OLIVER.  ASTRONOMY  FOR  AMATEURS:  A  PRACTICAL 
MANUAL  OF  TELESCOPIC  RESEARCH  IN  ALL  LATI- 
TUDES ADAPTED  TO  THE  POWERS  OF  IMODERATE 
INSTRUMENTS.  Edited  by  JOHN  A.  WESTWOOD  OLIVER,  with 
the  assistance  of  T.  W.  BACKHOUSE,  F.R.A.S.  ;  S.  W.  BURNHAM, 
M.A.,  F.R.A.S.  ;  J.  RAND  CAPRON,  F.R.A.S.  ;  W.  F.  DENNING, 
F.R.A.S.  ;  T.  GWYN  ELGER,  F.R.A.S.  ;  W.  S.  FRANKS, 
F.R.A.S.  ;  J.  E.  GORE,  M.R.I.A.,  F.R.A.S.  ;  SIR  HOWARD 
GRUBB,  F.R.S.,  F.R.A.S.  ;  E.  W.  MAUNDER,  F.R.A.S.  ;  and 
others.     IlUistrated.     Crown  Svo,  ']s.  6d. 


OWEN.  THE  COMPARATIVE  ANATOMY  AND  PHYSI- 
OLOGY OF  THE  VERTEBRATE  ANIMALS.  By  Sir 
RICHARD  OWEN,  K.C.B.  &c.  With  1,472  Woodcuts.  3  Vols.  Svo. 
£Z  i3-f-  6<r'.  

PAYEN.  INDUSTRIAL  CHEMISTRY;  A  Manual  for  use  in  Tech- 
nical Colleges  or  Schools,  also  for  Manufacturers  and  others,  based  on  a 
Translation  of  Stohmann  and  Engler's  German  Edition  of  Payen's  Precis  de 
Cliimic  Indtistrielle.  Edited  and  supplemented  with  Chapters  on  the  Chemistry 
of  the  Metals,  &c.,  by  B.  H.  PAUL,  Ph.D.  With  698  Woodcuts.  Medium 
Svo,  price  425. 

PIESSE.  THE  ART  OF  PERFUMERY,  and  Methods  of  obtaining 
the  Odours  of  Plants  ;  the  Growth  and  General  Flower  Farm  System  of  raising 
Fragrant  Herbs ;  with  Instructions  for  the  Manufacture  of  Perfumes  for  the 
Handkerchief,  Scented  Powders,  Odorous  Vinegars  and  Salts,  Snuffs,  Denti- 
frices, Cosmetics,  Perfumed  Soap,  &c.  To  which  is  added  an  Appendix  on 
Preparing  Artificial  Fruit  Essences,  &c.  By  G.  W.  S.  PIESSE,  Ph.D.,  F.C.S. 
Fourth  Edition,  with  loo  Woodcuts.     Square  crown  Svo,  price  2\s. 


REYNOLDS.  EXPERIMENTAL  CHEMISTRY  for  Junior  Students. 
By  J.  EMERSON  REYNOLDS,  M.D.,  F.R.S.,  Professor  of  Chemistry,  Univ. 
of  Dublin.     Facp.  Svo,  with  numerous  Woodcuts. 

Part  I. — Introductory,  price  \s.  6d. 

Part  II. — Non-Metals,  with   an  Appendix   on  Systematic  Testing  for 
Acids,  price  2s.  6d. 

Part  III. — Metals  and  Allied  Bodies,  price  35.  6d. 
Part  IV. — Chemistry  of  Carbon  Compounds,  price  45. 
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PROCTOR.— ^^C?A'A'5  by  RICHARD   A.  PROCTOR. 


LIGHT  SCIENCE  FOR 
LEISURE  HOURS  ;  Familiar 
Essays  on  Scientific  Subjects, 
Natural  Phenomena,  &c.  3  Vols, 
crown  8vo,  5^.  each. 

THE  ORBS  AROUND  US  ;  a 
Series  of  Essays  on  the  Moon  and 
Planets,  Meteors,  and  Comets. 
With  Chart  and  Diagrams,  crown 
8vo,  Ss. 

OTHER  WORLDS  THAN 
OURS  ;  The  Plurality  of  Worlds 
Studied  under  the  Light  of  Recent 
Scientific  Researches.  With  14 
Illustrations,  crown  8vo,  5^. 

THE  MOON  ;  her  Motions,  As- 
pects, Scenery,  and  Physical 
Condition.  With  Plates,  Charts, 
Woodcuts,  and  Lunar  Photo- 
graphs, crown  Svo,  5^-. 

UNIVERSE  OF  STARS;  Pre- 
senting Researches  into  and  New 
Views  respecting  the  Constitution 
of  the  Heavens.  W'ith  22  Charts 
and  22  Diagrams,  Svo.      10^.  6d. 

LARGER  STAR  ATLAS  for 
the  Library,  in  12  Circular  Maps, 
with  Introduction  and  2  Index 
Pages.  Folio,  15^.,  or  Maps 
only,  \2s.  6 J. 

NEW  STAR  ATLAS  for  the 
Library,  the  School,  and  the  Ob- 
servatory, in  12  Circular  Maps 
(with  2  Index  Plates).  Crown 
Svo,  5^. 

THE  STUDENT'S  ATLAS. 
In  12  Circular  Maps  on  a  Uni- 
form Projection  and  i  Scale, 
with  2  Index  Maps.  Intended  as 
a  vade-mecum  for  the  Student 
of  History,  Travel,  Geography, 
Geology,  and  Political  Economy. 
W^ith  a  letter-press  Introduction 
illustrated  by  several  cuts.     5^. 


OLD  AND  NEW  ASTRO- 
NOMY. In  12  Parts.  Price  2^.  bd. 
each  ;  supplementary  section,  i^. 
(in  course  of  publication) ;  com- 
plete, 36^.  cloth.      \Nearly  ready. 

STUDIES  OF  VENUS-TRAN- 
SITS ;  an  Investigation  of  the 
Circumstances  of  the  Transits  of 
Venus  in  1874  and  1S82.  Withy 
Diagrams  and  10  Plates.    Svo,  55, 


ELEMENTARY 
GEOGRAPHY, 
and  Woodcuts. 


PHYSICAL 

With  33  Maps 
Fcp.  Svo,  \s.  bd. 


LESSONS  IN  ELEMENTARY 
ASTRONOMY;  with  Hints  for 
Young  Telescopists.  With  47 
Woodcuts.     Fcp.  Svo,  \s.  bd. 

FIRST  STEPS  IN  GEOME- 
TRY :  a  Series  of  Hints  for  the 
Solution  of  Geometrical  Pro- 
blems ;  with  Notes  on  Euclid, 
useful  Working  Propositions,  and 
many  Examples.  Fcp.  Svo,  35.  bd. 

EASY  LESSONS  IN  THE 
DIFFERENTIAL  CALCU- 
LUS :  indicating  from  the  Outset 
the  Utility  of  the  Processes  called 
Differentiation  and  Integration, 
Fcp.  Svo,  2j>.  bd. 

THE  STARS  IN  THEIR  SEA- 
SONS. An  Easy  Guide  to  a 
Knowledge  of  the  Star  Groups,  in 
12  Large  Maps.    Imperial  Svo,  51. 

STAR  PRIMER.  Showing  the 
Starry  Sky  Week  by  Week,  in  24 
Hourly  Maps,    Crown  4to,  zs.  bd. 

THE  SEASONS  PICTURED 
IN  4S  SUN  VIEWS  OF  THE 
EARTH,  and  24  Zodiacal  Maps, 
&c.     Demy  4to,  5^. 

ROUGH  WAYS  MADE 
SMOOTH.  Familiar  Essays  on 
Scientific  Subjects.  Crown  Svo,  5,?. 
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PROCXOVi.— WORKS  by  RICHARD  A.   PROCTOR— continued. 


HOW  TO  PLAY  WHIST: 
WITH  THE  LAWS  AND  ETI- 
QUETTE OF  WHIST.  Crown 
8vo,  3J-.  6d. 

HOME  WHIST  :  an  Easy  Guide 
to  Correct  Play.     i6mo,  \s. 

THE  POETRY  OF  ASTRO- 
NOMY. A  Series  of  Familiar 
Essays.     Crown  8vo,  55. 

OUR  PLACE  AMONG  INFI- 
NITIES. A  Series  of  Essays 
contrasting  our  Little  Abode  in 
Space  and  Time  with  the  Infini- 
ties around  us.    Crown  8vo,  fj. 

STRENGTH  AND  HAPPI- 
NESS.    Crown  8vo,  5^. 

THE  EXPANSE  of  HEAVEN, 
Essays  on  the  Wonders  of  the 
Firmament.     Crown  8vo,  5^. 


THE  GREAT  PYRAMID,  OB- 
SERVATORY, TOMB,  AND 
TEMPLE.  With  Illustrations. 
Crown  8vo,  ^s. 


PLEASANT      WAYS 
SCIENCE.    Crown  8vo,  5.1-. 


IN 


MYTHS  AND  MARVELS  OF 
ASTRONOMY.     Crown  Svo,  5^. 

CHANCE  AND  LUCK  ;  a  Dis- 
cussion of  the  Laws  of  Luck, 
Coincidences,  Wagers,  Lotteries, 
and  the  Fallacies  of  Gambling, 
&c.  Crown  Svo,  2s.  boards, 
2s.  6d,  cloth. 

NATURE  STUDIES.  By 
Grant  Allen,  A.  Wilson, 
T.  Foster,  E.  Clodd,  and 
R.  A.  Proctor.    Crown  8vo,  55. 

LEISURE  READINGS.  ByE. 
Clodd,  A.  Wilson,  T.  Foster, 
A.  C.  RuNYARD,  and  R.  A. 
Proctor.     Crown  Svo,  5^. 


SCHELLEN.     SPECTRUM  ANALYSIS  IN  ITS  APPLICATION 

TO  TERRESTRIAL  SUBSTANCES,  and  the  Physical  Constitution 
of  the  Heavenly  Bodies.  Familiarly  explained  by  the  late  Dr.  H.  SCHELLEN. 
Translated  from  the  Third  Enlarged  and  Revised  German  Edition  by  JANE 
and  CAROLINE  LASSELL.  Edited,  with  Notes,  by  Capt.  W.  DE  W. 
ABNEY,  R.E.  Second  Edition.  With  14  Plates  (including  Angstrom's  and 
Cornu's  Maps)  and  291  Woodcuts.     Svo.     Price  3U,  6J. 


SCOTT.      WEATHER    CHARTS    AND    STORM    WARNINGS. 

By  ROBERT  H.  SCOTT,  M.A.,  F.R.S.  With  numerous  Illustrations. 
Crown  Svo,  6s. 

SMITH.      GRAPHICS;    OR,   THE    ART    OF    CALCULATION 

BY  DRAWING  LINES,  applied  to  Mathematics,  Theoretical  Me- 
chanics and  Engineering,  including  the  Kinetics  and  Dynamics  of  Machinery, 
and  the  Statics  of  Machines,  Bridges,  Roofs,  and  other  Engineering  Structures. 
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of  Flat  and  Solid  Structures.     Svo,  15^-. 
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HEAT  A  MODE   OF  MOTION.      Crown  8vo,  12s. 
SOUND.      With  204  Woodcuts.     Crown  8vo,  10s.  6 J. 
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TALLIC      ACTION,      including  the  question  of  Diamagnetic  Polarity. 
Crown  8vo,  I2s. 
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LECTURES     ON      LIGHT,     delivered   in   America  in    1872   and    1873. 
With  57  Diagrams.     Crown  8vo,  5^-. 

LESSONS  IN   ELECTRICITY  AT  THE   ROYAL  INSTITU- 
TION,  1875-76.     With  58  Woodcuts.     Crown  8vo,  2J',  6a'. 
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ELECTRICAL  PHENOMENA  AND  THEORIES,  delivered  at 
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WATTS'  DICTIONARY  OF  CHEMISTRY.  Revised  and  entirely 
Re-written  by  H.  FORSTER  MORLEY,  M.A.,  D.Sc,  Fellow  of,  and  lately 
Assistant-Professor  of  Chemistry  in,  University  College,  London;  and  M.  M. 
PATTISON  MUIR,  M.A.,  F.R.S.E.,  Fellow,  and  Prcelector  in  Chemistry, 
of  Gonville  and  Caius  College,  Cambridge.  Assisted  by  Eminent  Contributors. 
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WEBB.    CELESTIAL  OBJECTS  FOR  COMMON  TELESCOPES. 

By  the  Rev.  T.  W.    WEBB,  M.A.     Fourth  Edition,  adapted  to  the  Present 
State  of  Sidereal  Science  ;  Map,  Plate,  Woodcuts.     Crown  8vo,  price  9J. 


WILKS   AND    MOXON.     LECTURES  ON  PATHOLOGICAL 

ANATOjNIY.  By  SAMUEL  WILKS,  M.D.,  F.R.S.,  Consulting  Physician 
to,  and  formerly  Lecturer  on  INIedicine  and  Pathology  at,  Guy's  Hospital,  and 
the  late  WALTER  MOXON,  M.D.,  F.R.C.P.,  Physician  to,  and  some  time 
Lecturer  on  Pathology  at,  Guy's  Hospital.  Third  Edition,  thoroughly  Re- 
vised.    By  SAMUEL  WILKS,  M.D.,  LL.D.,  F.R.S.     8vo,  price  18^. 


WILLIAMS.  MANUAL  OF  TELEGRAPHY.  By  W.  WILLIAMS, 
Superintendent  Indian  Government  Telegraphs.  With  93  Woodcuts.  Svo, 
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niOTOGRAPHY,  By  Captain  W. 
DeWiveleslie  Adney.C.B.,  F.R.S.  With 
105  Woodcuts.     Price  3^.  td. 

THE  STRENGTH  OF  MATERIALS 

AND  STRUCTURES:  the  Strength  of 
Materials  as  depending  on  their  quality  and 
as  ascertained  by  Testing  Apparatus  ;  the 
Strength  of  Structures,  as  depending  on 
their  form  and  arrangement,  and  on  the 
materials  of  which  they  are  composed.  By 
Sir  J.  Anderson,  C.E.,  &c.  With  66 
Woodcuts.     Price  31.  bd. 

INTRODUCTION  TO  THE  STUDY 
OF  ORGANIC  CHEMISTRY;  the 
CHEMISTRY  of  CARBON  and  its  COM- 
POUNDS. By  Henry  E.  Armstrong, 
Ph.D.,  F.R.S.  With  8  Woodcuts.  Price 
3^.  dd. 

ELEMENTS      OF      ASTRONOMY. 

By  Sir  R.  S.  Ball,  LL.D.,  F.R.S.,  Andrews 
Professor  of  Astronomy  in  the  Univ.  of 
Dublin,  Royal  Astronomer  of  Ireland.  With 
136  Woodcuts.     Price  6^. 

RAILWAY  APPLIANCES.  A  De- 
scription of  Details  of  Railway  Construction 
subsequent  to  the  completion  of  Earthworks 
and  Structures,  including  a  short  Notice  of 
Railway  Rolling  Stock.  By  John  Wolfe 
Barry,  M.I.C.E.  With  207  Woodcuts. 
Price  3^.  td. 

SYSTEMATIC   MINERALOGY.    By 

Hilary  Bauerman,  F.G.S.,  Associate  of 
the  Royal  School  of  Mines.  With  373 
Woodcuts.     Price  6.?. 

DESCRIPTIVE  MINERALOGY,  By 
Hilary  Bauerman,  F.G.S.,  &c.  With 
235  Woodcuts.     Price  ts. 

METALS,  THEIR  PROPERTIES 
AND  TREATMENT.  By  C.  L.  Bloxam 
and  A.  K.  Huntington,  Professors  in 
King's  College,  London.  With  130  Wood- 
cuts.    Price  5J-. 

PRACTICAL    PHYSICS.     By  R.  T. 

Glazebrook,  M.A.,  F.R.S.,  and  W.  N. 
Shaw,  M. A.     With  80  Woodcuts.     Price  6i. 

PHYSICAL      OPTICS.      By    R.    T. 

G1.AZKBR00K,  M.A.,  F.R.S.,  Fellow  and 
Lecturer  of  Trin.  Coll.,  Cambridge.  With 
183  Woodcuts.     Price  6.f. 

THE  ART  OF  ELECTRO-METAL- 
LURGY, including  all  known  processes  of 
Electro-Deposition.  By  G.  Gore,  LL.D., 
F.R.S.     With  56  Woodcuts.     Price  6j. 

ALGEBRA  AND  TRIGONOMETRY. 
By  William  Nathaniel  Griffin,  B.D. 
Price  -is.  6d.  NOTES  ON,  with  SOLU- 
TIONS of  QUESTIONS.     Price  3^.  6d. 

THE  STEAM-ENGINE.    By  George 

C.  V.  Holmes,  Whitworth  Scholar  ;  Secre- 
tary of  the  Institution  of  Naval  Architects. 
With  212  Woodcuts.     Price  6s. 


ELECTRICITY  AND  MAGNETISM. 
By  Fleeming  Jenkin,  F.R.SS.  L.  &  E. 
With  177  Woodcuts.     Price  3^.  dd. 

THEORY  OF  HEAT.  By  J.  Clekk 
Maxwell.  M.A.,  LL.D.  Edin.,  F.R.Ss. 
L.  &  E.     With  41  Woodcuts.     Price  3^.  6d. 

TECHNICAL  ARITHMETIC  AND 
MENSURATION.  By  Charles  W. 
Merrifield,  F.R.S.  Price  3^-.  6d.  KEY. 
Price  3.?.  bd. 

INTRODUCTION  TO  THE  STUDY 
OF  INORGANIC  CHEMISTRY.  By 
William  Allen  Miller,  M.D.,  LL.D., 
F.R.S.     With  72  Woodcuts.     Price  3^.  6^. 

TELEGRAPHY.     By  W.  H.  Pkeece, 

F.R.S.,  M.I.C.E.,  and  J.  Sivewkight, 
M.  A.,  C.  M.  G.  With  160  Woodcuts. 
Price  ss. 

THE  STUDY  OF  ROCKS,  AN 
ELEMENTARY  TEXT  -  BOOK  OF 
PETROLOGY.  By  Frank  Rutley,  F.O.S. 
of  Her  Majesty's  Geological  Survey.  With 
6  Plates  and  88  Woodcuts.     Price  4^.  td. 

WORKSHOP  APPLIANCES,  includ- 
ing Descriptions  of  some  of  the  Gauging  and 
Measuring  Instruments  —  Hand  -  Cutting 
Tools,  Lathes,  Drilling,  Planing,  and  other 
Machine  Tools  used  by  Engineers.  By 
C.  P.  B.  Shelley,  M.I.C.E.  With  igi 
Woodcuts.     Price  4^-.  6d. 

.STRUCTURAL  AND  PHY.SIOLO- 
GICAL  BOTANY.  By  Dr.  Otto  Wilhelm 
Thom6,  Rector  of  the  High  School,  Cologne, 
and  A.  W.  Bennett,  M.A.,  E.Sc,  F.L.S. 
With  600  Woodcuts  and  a  Coloured  Map. 
Price  6^^. 

OUANTITATIVE   CHEMICAL  A^. 
■"    ALYSIS.       By    T.    E.    Thorpe,    F.R.S., 
Ph.D.     With  88  Woodcuts.     Price  4^.  bd. 

QUALITATIVE     ANALYSIS     AND 

"    LABORATORY    PRACTICE.     By  T.  E. 

Thori'E,  Ph.  D.,  F.R.S.,  and  M.  M.  Patti- 

SON  MuiR,  M.A.  and  F.R.S.E.     With  Plate 

of  Spectra  and  57  Woodcuts.     Price  3jr.  bd. 

INTRODUCTION  TO  THE  STUDY 
OF  CHEMICAL  PHILOSOPHY;  1  Hli 
PRINCIPLES  OF  THEORETICAL 
AND  SYSTEMATICAL  CHEMISTRY. 
By  William  A.  Tilden,  D.Sc.  London, 
F.R.S.  With  5  Woodcuts.  With  or  with- 
out Answers  to  Problems.     Price  4^-.  bd. 

ELEMENTS  OF  MACHINE  DE- 
SIGN ;  an  Introduction  to  the  Principles 
which  determine  the  Arrangement  and  Pro- 
portion of  the  Parts  of  Machines,  and  a 
Collection  of  Rules  for  Machine  Design.  By 
W.  Cawthorne  Unwin,  B.Sc,  M.I.C.E. 
With  325  Woodcuts.     Price  6^. 

PLANE  AND  SOLID  GEOMETRY. 
By  H.  W.  Watson,  M.A.     Price  3^.  bd. 
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